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LETTER  OF  TRANSMITTAL 


Decembeb   1,   197G. 

Transmitted  herewith  for  use  by  the  Subcommittee  on  Dome-tic  Monetary 
Policy,  the  full  Committee,  and  the  Congress  i-  B  staff  report  entitled,  "The 
Impact  of  the  Federal  Reserve  System's  Monetary  Policies  on  the  Nation's 
Economy." 

When  I  became  Chairman  of  the  Subcommittee  last  spring,  I  asked  the 

staff  to  determine  as  precisely  as  possible  the  effects  that  the  Federal  Reserve's 
money  supply  policy  has  on  our  economic  performance,  and  to  analyze  also  the 
parts  played  by  fiscal  policy,  import  prices  and  other  factors.  Although  this 
research  will  be  refined  and  extended  in  the  future,  the  results  which  have  been 
obtained  to  date  are  sufficiently  important  to  be  made  public.  They  provide  new 
validated  insights  into  the  determination  of  yearly  inflation  rates  and  yearly 
changes  in  our  real  economic  growth.  In  the  next  Congress,  we  intend  to  add 
to  the  understanding  which  we  have  now  acquired  about  the  inflation  process 
and  cycles  in  real  GNP,  and  to  broaden  the  analysis  to  cover  employment 
trends.  In  addition,  we  plan  to  investigate  credit  flows  and  interest  rate  trends 
and  patterns.  Our  aim  is  to  provide  background  information  on  the  behavior 
and  determination  of  the  variables  which  are  central  to  the  legislative  and 
oversight  functions  of   the   full   Committee   and   its  several   Subcommittees. 

Now,  let  me  review  the  results  of  our  research  to  date.  It  was  carried  out 
in  two  phases.  Phase  one  looked  at  inflation.  Phase  two  studied  recessions  and 
expansions  in  real  GNP. 

As  a  first  step,  the  staff  graphed  post  Korean  War  percentage  changes  in 
the  Consumer  Price  Index  (CPI)  and  money  supply,  contemporaneously  and 
at  lags  up  to  36  months  to  find  the  best  inflation/money  supply  relationship. 
Money  supply  was  measured  conventionally  by  M-l,  which  consists  of  publicly 
held  coin,  currency  and  demand  or  checking  deposits.  Percentage  changes  were 
computed  between  the  same  months  from  one  year  to  the  next.  This  initial 
research  showed  that  we  can  track  and  predict  inflation  in  12-month  periods 
fairly  well  just  by  looking  at  the  percentage  change  in  money  supply  occurring 
23  months  earlier  in  the  same  12  months.  For  example,  inflation  from  June 
1975  to  June  1976  is  predicted  fairly  closely  by  the  July  1973  to  July  1974 
percentage  change  in  M-l. 

The  research  was  then  extended  to  cover  the  full  post  World  War  II  period. 
Yearly  averages  were  used  instead  of  monthly  data  and  the  analysis  was 
broadened  to  take  into  account  factors  other  than  expansion  of  money  supply 
which  are  commonly  believed  to  affect  inflation.  This  completed  the  first  phase 
of  the  analysis.  Phase  two  analyzed  recessions  and  yearly  percentage  changes 
in  real  or  constant  dollar  GNP  during  the  1953-1975  period.  The  effects  of  the 
Federal  Reserve's  money  policies  and  various  other  factors,  including  past 
inflation,  were  studied. 

The  results  now  in  hand  explain  much  (about  90%)  of  both  year  to  year 
percentage  changes  in  the  CPI  in  the  1947-1975  period  and  real  GXP  in  the 
1953-1975  period.  In  summary — 

Ox  Ixflatiox 

•  On  average,  consumer  prices  rose  1%  two  years  after  each  yearly 
increase  of  1/2%  in  M-l  money  supply.  More  than  70%  of  the  rise  in  the  CPI 
that  we  experienced  in  the  inflationary  1966-1975  decade  can  be  attributed  to 
excessively  rapid  money  growth.  But  money  supply  is  not  all  that  matters. 

•  Inflation  can  be  triggered  and  fueled  by  velocity  increases.  A  buying 
spree  that  started  right  after  North  Korea  invaded  South  Korea  on  June  25, 
1950,  caused  consumers'  prices  to  jump  sharply  in  1951  over  the  1950  average. 

(in) 
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Apart  from  the  Korean  War  years,  however,  changes  in  velocity  were  not  a 
significant  inflationary  factor  in  the  1947-1975  period. 

•  Inflation  can  be  imported  from  abroad.  Increases  in  import  prices  con- 
tributed substantially  to  inflation  in  the  1973-1975  period.  The  staff  estimates 
that  increases  in  import  prices  raised  U.S.  consumer  prices  by  VA%  in  1973, 
5%  in  1974  and  1%  in  1975. 

•  In  1949,  large  increases  in  agricultural  and  raw  material  supplies  appear 
to  have  contributed  to  the  fall  in  consumer  prices.  But  there  is  no  evidence 
that  special  supply  factors  affected  inflation  in  any  other  year. 

•  Nor  is  there  evidence  that  the  state  of  the  economy — whether  measured 
by  unemployment  rates  or  changes,  or  by  production  trends — affected  the 
inflation  process  hi  the  period  since  World  War  II.  The  staff  explains  this  as 
follows.  When  production  rises  and  unemployment  falls,  prices  tend  to  rise 
because  markets  tighten.  However,  offsetting  this  is  that  increased  supplies 
must  compete  for  the  same  money  supply.  This  tends  to  lower  prices.  Vice 
versa,  in  recessions,  markets  are  looser  but  supplies  are  down,  and  the  price 
effects  of  the  two  cancel  one  another. 

•  On  average,  Federal  Government  deficits  did  not  have  significant 
inflationary  impact  during  the  post  World  War  II  period.  Though  this  finding 
is  certain  to  be  controversial,  there  is  a  plausible  explanation.  Big  swings  in  the 
deficit  are  largely  induced  swings.  Thus,  the  deficit  is  as  much  or  even  more 
effect  as  it  is  cause.  Moreover,  with  a  given  money  supply,  financing  deficit 
spending  by  selling  bonds  causes  private  spending  to  fall  roughly  in  proportion, 
dollarwise,  to  the  increase  in  Government  spending.  Any  residual  spending 
effect  is  too  small  to  be  a  significant  inflationary  factor. 

The  staff  also  investigated  the  inflationary  impact  of  the  High  Employ- 
ment deficit.  It,  too,  was  found  not  to  be  significant.  A  plausible  reason  is  that 
to  the  extent  the  economy  is  stimulated  by  High  Employment  deficits,  govern- 
ment revenues  rise  and  the  deficit  vanishes.  This  happens  very  quickly  in 
inflation  because  of  our  income  tax  structure.  In  other  words,  High  Employ- 
ment fiscal  stimulus  erodes  before  enough  tune  passes  for  it  to  generate  inflation. 

•  Finally,  and  perhaps  most  important,  I  want  to  stress  that  the  evidence 
which  the  Subcommittee  staff  has  assembled  shows  that  our  economy's  pricing 
system  is  not  explosive.  It  is  stable.  On  average,  since  World  War  II,  changes 
in  the  rate  of  inflation  one  year  have  carried  over  to  the  next  year  with  between 
){  and  l/2  power.  This  means  that  a  4%  rise  hi  consumer  prices  this  year  would 
bring  further  increases  in  the  cost  of  living  of  l%-2%  next  year  and  %%-l% 
two  years  from  now.  After  two  years,  however,  no  matter  how  large  the  initial 
jump,  the  momentum  dissipates  and  the  subsequent  changes  in  inflation  cycle 
around  zero. 

The  carry-over  effect  reflects  that  administered  pricing  and  collective 
bargaining  are  importantly  influenced  by  last  year's  price  trends.  However, 
though  this  influence  is  significant,  it  is  far  less  than  what  it  would  take  to  make 
our  economy's  pricing  system  explosive.  There  is  a  momentum  in  inflation,  but 
it  is  not  explosive,  cumulative,  or  even  constant.  It  comes  to  nothing  after 
two  years.  Rather,  no  matter  what  triggers  it  and  however  rapid  it  becomes, 
money  supply  changes  are  decisive  to  whether  inflation  accelerates  or  is  checked 
and  subsides. 

Recessions 

Both  money  supply  and  velocity  play  important  parts  in  recessions  and 
recoveries.  Specifically — ■ 

•  Slowing  money  growth  sharply  for  any  prolonged  period  weakens  the 
economy  and  increases  the  risk  of  recession.  For  a  time,  however,  velocity 
increases  sustain  expansions  even  after  money  growth  slows.  But  inevitably  if 
money  growth  is  retarded  sharply  for  very  long,  confidence  is  undermined,  the 
trend  in  velocity  turns  down,  and  recession  follows. 

•  Once  underway,  recessions  are  aggravated  by  continuing  to  retard 
money  growth. 

.  •  Money  supply  expansion  during  and  immediately  after  recession  pro- 
motes recovery.  Recession  tends  to  last  as  long  as  the  trend  in  velocity  is  down. 
But  if  money  growth  is  kept  commensurate  with  our  production  potential, 
inevitably  confidence  builds,  the  velocity  trend  turns  up,  and  recovery  builds. 


Real  GNP 

The  staff  also  quantified  how  yearly  percentage  growth  of  real  or  constant 
dollar  GNP  was  affected  by  contemporaneous  changes  in  money  supply,  past 

inflation  and  other  factors  as  here  described  during  the  1953    1975  period. 

It  was  found  that  the  springboard  for  this  year's  real  growth  performance 
was  built  on  past  inflation  performance  and  unemployment  Specifically 

•  For  each  1%  unemployment  a  year  ago,  real  GNP  increased  during  the 
iff.M  L975  period,  on  average,  by  l.-"r  in  the  currenl  year.  In  other  Words,  in 
the  post  Korean  War  period,  there  has  been  a  natural  tendency  for  our  economy 
to  rebound  from  recessions. 

•  A  jump  in  the  rate  of  inflation  primed  small  increases  in  real  GNP  two 
and  three  years  later,  Put  the  stimulus  provided  by  inflation  jumps  Wftfc  minor 
and  dissipated  quickly.  We  can't  inflate  our  way  to  full  employment.  TO  the 
contrary,  the  results  warn  that  trying  to  do  so  can  make  t  hings  worse.  Kor  each 
lr(  rise  in  the  (  Tl  in  the  current  year,  on  average,  real  GNP  decreased  l'(  in 
the  next  year. 

In  this  connection,  the  report  tested  whether  real  GNP  is  affected  different* 
1}' by  increases  in  import  prices  than  by  increases  in  domestic  prices.  The  answer 
is  "not  significantly."  Increases  in  import  prices  cause  the  CP1  to  rise  con- 
currently, and  a  year  later  real  growth  falls  the  same  as  if  would  following  a  rise 
in  domestic  prices. 

•  During  the  period  which  the  staff  studied,  19")3-1975,  both  monetary 
and  fiscal  policy  affected  our  real  growth  performance  contemporaneously. 

(1)  For  each  1%  increase  in  money  supply,  real  GNP  increased  on  average 
by  .73%  the  same  year.  This  does  not  mean,  however,  that  we  can  increase  real 
growth  in  any  permanent  sense  by  printing  money.  Because  of  feedback  from 
money's  inflationary  effects,  the  staff  found  that  the  rise  in  real  GNP  growth, 
which  initially  accompanies  increased  money  growth,  recedes  quickly  after 
three  years  and  doesn't  differ  significantly  from  zero  after  five  years. 

(2)  The  High  Employment  deficit  was  found  to  have  only  a  small  and 
marginally  significant  impact  on  real  GNP.  On  average,  a  deficit  equal  to  1% 
of  potential  GNP  generated  a  }{%  rise  in  real  GNP  the  same  year.  Today, 
this  means  $15-$20  billion  stimulus  is  required  to  raise  real  growth  just  K% 

Let  me  turn  now  to  the  question  of  how  well  the  Subcommittee's  results 
fit  actual  experience.  The  answer,  as  shown  by  Exhibits  5  and  S,  is  "very  well." 
Exhibit  5  charts  actual  year  to  }-ear  inflation  rates  from  1947  to  1975  and 
inflation  as  predicted  by  the  cornerstone  statistical  equation  of  our  research. 
Exhibit  8  does  the  same  thing  for  actual  and  predicted  yearly  percentage  changes 
in  real  GNP.  For  convenience,  Exhibits  5  and  8  are  duplicated  here.  There 
would  appear  no  need  for  me  to  elaborate  on  what  they  show. 

Only  time  will  tell  whether  our  results  will  continue  to  closely  track 
changes  in  inflation  and  real  GNP.  Given  the  information  that  we  now  have 
about  the  variables  which  were  used  to  estimate  changes  in  the  CPi  and  real 
GNP  in  the  research,  the  staff  points  out  that  it  is  a  2  to  1  bet  that  in  1976  the 
CPI  will  rise  3.1%-5.5%,  and  also  2  to  1  that  real  GNP  will  increase  3.9-5.7%. 
Further,  in  1977,  conditional  upon  import  prices  rising  only  moderately,  it  is 
a  2  to  1  bet  that  inflation  wall  decline  further  to  2.6%-5.0%.  Finally,  if  1977's 
M-l  growth  and  High  Employment  deficit  repeat  1976's  money  growth  and 
fiscal  policy,  real  GNP  will  repeat  this  year's  predicted  3.9%-5.7%  growth. 

In  regard  to  these  predictions,  however,  let  me  stress  that  they  assume 
that  the  M-l  statistics  now  published  for  1975  and  1976  are  correct.  A  recent 
Federal  Reserve  study  indicates  that  M-l  growth  may  be  understated  by 
.6%  in  1975  and  2.0%  in  1976.  To  the  extent  that  this  is  true,  the  forecasts 
would  have  to  be  revised  upwards,  as  follows:  1977  inflation  by  .4%  and  1976 
real  GNP  growth  by  1.5%. 

Current  Policy  Implications 

We  have  two  major  policy  tools  for  attempting  to  affect  economic  per- 
formance. One  is  monetary  policy,  the  other  is  fiscal  policy.  The  staff  report 
finds  that  fiscal  stimulus  does  not  have  significant  impact  on  the  course  of 
inflation,  perhaps  because  the  stimulus  itself  dissipates  quickly;  but  does  have 
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a  small,  marginally  significant  impact  on  real  GNP,  perhaps  because  in  the 
past  we  have  achieved  such  stimulus  largely  by  cutting  taxes,  which  spurs 
both  investment  and  work.  Monetary  policy,  on  the  other  hand,  powerfully 
influences  real  growth  in  the  short  run  and  inflation  in  the  long  run.  Given  the 
current  need  both  to  check  and  reduce  inflation  and  to  revive  and  sustain  the 
faltering  recovery,  what  can  be  done? 

•  With  respect  to  monetary  policy,  the  report  demonstrates  that  in  the 
context  of  economic  conditions  as  experienced  since  World  War  II,  faster  money 
growth  generates  both  increased  real  GNP  growth  and  accelerated  inflation. 
The  good  news  comes  quickly,  in  the  same  year  as  money  growth  is  increased. 
Inflation  accelerates  only  after  a  lag.  Worse,  the  rise  in  inflation  causes  real 
GNP  to  recede;  and  five  years  after  money  growth  accelerates,  the  growth  of 
GNP,  for  all  practical  purposes,  is  back  where  it  started.  Worse  still,  we  are 
left  with  the  problem  of  reducing  inflation.  To  do  it  requires  reducing  money 
growth,  which  risks  recession. 

Thus,  although  we  now  need  additional  stimulus  to  put  new  life  into  the 
recovery  and  reduce  unemployment,  the  stall"  report  indicates  that  there  is 
little  point  and  considerable  risk  in  providing  for  substantial  extra  monetary 
stimulus.  In  this  regard,  1  recognize  that  many  people  argue  that  our  capacity 
to  produce  is  so  underutilized  that  we  needn't  fear  that  faster  money  growth 
will  lead  to  higher  inflation.  They  advise  more  rapid  money  growth  on  the 
ground  that,  at  the  present  time,  only  good  news  would  come  from  stepping  up 
money  growth.  1  can't  agree.  There  are  awesome  bottlenecks  which  warn 
against  following  such  advice.  We  have  no  spare  capacity  in  food,  in  energy,  or 
in  medical  care  to  cite  three  important  sectors  where  increased  money  growth 
surely  would  cause  higher  prices. 

Fortunately,  the  evidence  which  staff  has  assembled  indicates  that  we  can 
fight  inflation  and  unemployment  at  the  same  time.  It  shows  that  for  each  1% 
drop  in  the  rate  of  inflation,  we  can  achieve  now,  we  can  expect,  on  average,  a 
1%  rise  in  the  rate  of  real  GNP  growth  next  year.  Thus,  bringing  inflation 
down  will  increase  production  and  employment  and  reduce  unemployment.  In 
fact,  initially  a  1%  drop  in  the  rate  of  inflation  has  a  larger  effect  on  output 
and  employment  than  a  1%  rise  in  M— 1  growth.  Thus,  there  is  no  need  to 
choose  rapid  money  growth;  moderate  growth  will  achieve  a  better  economic 
performance  all  around. 

Specifically,  the  report  recommends  4%-6%  M-l  growth  at  the  present 
time — or  about  the  same  as  the  Federal  Reserve  currently  plans  to  provide,  i.e., 
4/2%-6%%  between  the  summer  of  1976  and  the  summer  of  1977.  Together 
with  further  deceleration  of  inflation,  this  policy  will  provide  the  foundation  for 
sustained  economic  expansion. 

•  Finally,  the  staff  report  recommends  $15-$20  billion  of  new  fiscal 
stimulus  to  give  the  economy  a  small,  extra  push  now.  This  recommendation  is 
made  in  recognition  that  the  recovery  has  slowed  down  and,  however  firm  the 
underlying  monetary  foundation  is  for  sustaining  expansion  while  reducing 
inflation,  economic  growth  now  needs  a  bit  of  a  prod.  In  recommending  fiscal 
stimulus,  the  staff  report  points  out  that  such  stimulus  dissipates  quickly  and, 
therefore,  is  not  likely  to  be  inflationary.  The  report  does  not  choose  between 
tax  cuts  and  additional  spending.  It  points  out,  however,  that  tax  cuts  can 
stimulate  production  b}r  providing  new  incentives  to  work  and  investment.  At 
the  same  time,  the  staff  emphasizes  that  structural  labor  market  problems, 
which  have  been  growing  for  years  and  persist  even  during  vigorous  expansions, 
cannot  be  solved  by  tax  cuts.  They  require  judicious  spending  programs  to 
upgrade  the  skills  of  the  hard-core  unemployed. 

The  report  was  prepared  by  Robert  Weintraub,  Staff  Director,  with  the 
assistance  of  Linda  Lord  and  Carl  Miutz. 


Stephen  L.  Neal,  Chairman,  Subcommittee  on  Domestic  Monetary  Policy. 
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In  March  1075,  the  Congress  passed  House  Concurrent  Resolution  I  ; .:. 
Under  the  Resolution,  the  Federal  Reserve  discloses  hum  icy  gnra  th  rate  targets 
for  the  n "\i  year.  These  estimates  arc  updated  quarterly  ai  hearings  before 
the  House  and  Senate  Banking  Committees.  The  Resolution  further  expresses 
the  Sen>e  of  Congress  that  the  Fed  maintain  long-run  money  growth  "com- 
mensurate with  the  economy's  long-run  potential  to  increase  production,  so 
as  to  promote  effectively  maximum  employment,  stable  price-,  and   moderate 

Long-term  interest  rate-." 

This  report  i-  intended  to  provide  the  full  Committee,  the  Congress  and 
the  public  with  information  and  analysis  of  the  Fed's  money  policies,  thereby, 
permitting  better  oversight  and  greater  accountability  of  these  critical 
operation-. 

Background  and  Summary 

Measured  by  the  twin  goals  of  full  employment  and  stable  prices,  our 
economy  has  been  far  healthier  since  World  War  11  than  before  it.  But  from 
1973  to  1975,  we  slipped  significantly. 

In  197:;,  the  cost  of  living,  measured  by  the  average  of  the  consumers' 
price  index  (CPI)  for  the  entire  year,  rose  6.23%  from  the  1972  average.  The 
rise  was  11.04%  in  1974  and  9.13%  in  1975.  Unemployment  followed,  though 
not  in  lock-step.  Unemployment  averaged  4.85%  in  1973,  5.62%  in  1974  and 
8.48%  last  year. 

Compared  to  earlier  post  World  War  II  years,  that  record  is  abysmal. 
With  respect  to  inflation,  the  yearly  CPI  rose  more  than  6%  only  in  the  im- 
mediate post-war  years,  1946-1948,  and  in  1951  immediately  after  the  Korean 
War  began.  Unemployment  never  averaged  more  than  7%  until  1975.  The 
complete  record  is  set  forth  in  Table  1. 

TABLE  1—  UNEMPLOYMENT  RATES  AND  CHANGES  IN  THE  CONSUMERS'  PRICE  INDEX  (CPI),  ANNUAL  OBSERVATIONS,  1947-75 


CPI  percent 

CPI  percent 

Year 

changes 

Unemployment 

Year 

changes 

Unemployment 

1947 

14.47 

3  90 

1962 

1.17 

5.57 

1948 

7.67 

3.75 

1963 

1.25 

5.64 

1949 

-.99 

6.05 

1964 

1.32 

5.16 

1950 

1.06 

5.21 

1965 

1.59 

4.51 

1951 

7.94 

3.28 

1966 

2.99 

3.79 

1952 

2.28 

3.03 

1967 

2.78 

3.84 

1953 

.77 

2.93 

1968 

4.21 

3.56 

1954 

-.35 

5.59 

1969 

5.42 

3.49 

1955 

-.26 

4.37 

1970 

5.90 

4.98 

1956 

1.47 

4.13 

1971 

4.26 

5.95 

1957 

3.40 

4.30 

1972 

3.31 

5.60 

1958 

2.73 

6.84 

1973 

6.22 

4.85 

1959 

.92 

5.45 

1974 

11.04 

5.62 

1950 

1.51 

5.54 

1975 

9.13 

8.48 

1961 

1.07 

6.69 

So  far  in  1976,  there  has  been  improvement.  Unemployment  has  dropped 
below  8%.  The  per  annum  rise  in  the  cost  of  living  has  decelerated  to  the  6% 
level. 

By  historical  standards,  these  are  still  very  high  unemployment  and  infla- 
tion rates.  It  is  important  to  ask  whether  the  recent  slip  in  our  economic  per- 
formance is  permanent.  Some  believe  that  it  is;  that  structural  changes  in  our 
economy  require  us,  from  now  on,  to  accept  high  inflation  or  high  unemploy- 
ment, if  not  both.  We  recognize  that  there  have  been  important  structural 
changes  in  our  economy  since  the  1930's.  But  these  changes  do  not  require 
accepting  either  high  unemployment  or  high  inflation  as  a  permanent  feature 
of  economic  life.  Both  the  current  level  of  unemployment  and  rate  of  inflation 
are  unacceptable  high.  We  can  do  better  on  both  counts.  To  do  so,  we  have 
only  to  recognize  how  the  economy  went  wrong  in  the  past  and  be  willing  to 
learn  from  those  errors. 

(1) 


A  major  part  of  our  current  levels  of  unemployment  and  inflation  reflect 
past  mistakes  in  public  policy.  Such  mistakes  will  have  to  be  avoided  in  the  future 
if  we  are  to  achieve  full  employment  and  stable  prices  on  an  enduring  basis.  We 
recognize  that  public  policies  (monetary,  fiscal  and  regulatory)  are  not  the  only 
factors  that  shape  our  economy's  price  and  employment  performance.  Other  fac- 
tors such  as  collective  bargaining,  administered  pricing  and  import  prices 
always  influence  and  sometimes  dominate  economic  performance.  But  the 
pattern  of  exogenous  shocks  is  random,  not  recurrent,  and  their  influence 
dissipates  in  time.  Thus,  in  general,  public  policies  dominate  our  economy's 
price  and  employment  trends. 

This  report  focuses  on  the  part  that  monetary  policy  has  played  and  should 
play  in  our  economy's  performance.  Though  it  isn't  all  that  matters,  monetary 
policy  matters  very,  very  much.  In  summary,  the  record  shows  that  throughout 
the  post  World  War  II  period,  time  and  again  excessively  sharp,  prolonged 
cuts  in  money  growth  helped  to  turn  economic  expansions  into  recessions. 
Between  1965  and  1973,  a  new  twist  was  added.  Sustainable  expansions  were 
turned  into  unsustainable  inflations  before  monetary  policy  moved  to  cut  them 
down.  In  this  regard,  a  full  Committee  staff  report  issued  in  August  1973,  before 
the  oil  price  boost,  has  proved  to  be  sadly  prophetic.  That  report  warned: 

Beginning  early  in  1972,  money  supply  growth  was  again  accelerated  to  8  percent  per 
year  and  in  the  latest  quarter,  Spring  1973,  has  zoomed  to  nearly  11  percent  per  year. 
Inflation,  which  had  tapered  off,  has  resumed  and  prices  are  now  advancing  faster  than 
before.  Interest  rates  are  skyrocketing.  Financial  disintermediation  is  again  underway.  The 
future  is  even  more  bleak.  Soon  the  Federal  Reserve,  in  order  to  end  the  inflation  it  has  fueled, 
will  again  cut  back  the  growth  of  the  money  stock  too  sharply  and  too  long.  Interest  rates 
will  rise  to  still  unseen  heights.  Credit  will  become  nearly  unavailable  to  home  buyers,  con- 
sumers, small  business  and  local  governments.  Economic  activity  will  decline.  Unemploy- 
ment will  rise. 

We  know  now  that  this  bleak  monetarist  scenario  came  true.  Money  growth 
was  decelerated  beginning  in  the  second  half  of  1973,  and  sharply  so  after  mid- 
1974.  Caught  in  a  vice  between  accelerating  inflation  and  decelerated  money 
growth,  interest  rates  soared.  In  the  summer  of  1974,  the  three-month  Treasury 
bill  rate  averaged  8.3%,  the  Federal  funds  rate  12.1%,  the  rate  on  Moody's 
Aaa  corporate  bonds  9.0%  and  the  FHA  new  home  mortgage  rate  9.9%.  Then, 
in  the  six  months  from  September  1974  to  March  1975,  industrial  production 
fell  more  than  15  percent.  In  May  1975,  unemployment  reached  8.9%. 

Despite  such  monetarist  scenarios  coming  true,  monetary  policy  remains 
a  mystery  to  most  Americans.  As  stated  by  Representative  Stephen  L.  Neal, 
Chairman  of  the  Subcommittee  on  Domestic  Monetary  Policy  in  the  hearings 
held  by  this  Subcommittee  described  below, 

Most  Americans  do  not  know  how  important  money  policy  is  to  the  prices  of  the 
goods  they  buy,  the  interest  rates  they  pay,  their  job  opportunities,  wages  and  profits. 

Understanding  these  relationships  is  essential  for  objective  analysis  and 
successful  oversight  of  current  monetary  policy.  To  increase  public  under- 
standing, the  Subcommittee  held  hearings  on  June  8,  9,  10  and  24,  1976  to 
determine  how  the  Federal  Reserve's  policies  affect  our  economy's  perform- 
ance.1 These  hearings  have  been  printed  and  are  available  for  public  distri- 
bution upon  request.  In  addition,  Chairman  Neal  asked  the  Subcommittee 
staff  to  analyze  the  data  on  the  relationships  between  monetary  policy  and 
economic  performance.  The  results  have  now  been  compiled.  Together  with 
the  hearings'  testimony,  they  provide  a  record  which  should  prove  helpful  in 
the  monitoring  and  oversight  of  the  conduct  of  monetary  policy.  The  record 
is  reviewed  in  this  report,  divided  into  four  parts.  Part  I  discusses  money 
growth  trends.  Part  II  presents  the  results  of  our  computer  analyses  of  U.S. 
inflation.  Part  III  focuses  on  recessions  and  unemployment.  Part  IV  evaluates 
monetary  policy  under  House  Concurrent  Resolution  133. 


i  See,  "The  Impact  of  tlie  Federal  Reserve's  Money  Policies  on  the  Economy." 


PART  I 
The  Money  Supply  Roller  Coaster 

Soiiip  observers  judge  monetary  policy  by  trends  and  patterns  in  interest 

rates,  others  by  money  supply.  We  use  the  basic  money  supply,  M  1,  as  our 
measuring  rod.  Monetary  aggregates  are  more  reliable  indicators  of  the  thrust 
of  monetary  policy  than  interest  rates.  "Interest  rates,"  as  Federal  Reserve 
Board  Governor  J.  Charles  Partee  testified,  "are  particularly  exposed  to  the 
influence  of  many  variables  external  to  the  scope  of  monetary  policy."  In 
consequence,  using  interest  rate-  as  a  yardstick  involves  a  large  risk  of  measure- 
ment error.1 

Among  the  several  monetary  aggregates,  M-l  appears  to  he  at  least  as  good 
a  yardstick  as  any  other.  M-l  equals  the  sum  of  publicly  held  coin,  currency 
and  commercial  bank  demand  (check)  deposits.  It  measures  very  closely  the 
stock  of  media  that  can  be  exchanged  for  goods  and  services.  ( flose  identification 
with  our  stock  of  exchange  media  provides  a  powerful  reason  for  choosing  M-l 
to  measure  the  thrust  of  monetary  policy.  In  the  final  analysis,  our  concern  is 
with  the  impact  of  Federal  Reserve  actions  on  spending  and  thereby  on  prices, 
production  and  employment.  Other  stores  of  value  such  as  savings  deposits 
must  be  exchanged  for  coin,  currency  or  check  deposits  before  they  can  be 
used  to  purchase  goods  and  services.2 

THE   ROLLER   COASTER 

Exhibit  1  graphs  the  yearly  percentage  growth  in  M-l  from  1945  to  1975. 
Each  bar  indicates  the  percentage  change  in  M-l  from  the  previous  year, 
computed  by  dividing  last  year's  average  money  stock  into  this  year's  average 
and  subtracting  1.  The  exhibit  shows  that  the  growth  of  our  M-l  money  supply 
from  World  War  II  until  now  has  moved  up  and  down  like  a  roller  coaster. 
Furthermore,  from  1945  to  1953,  the  money  supply  roller  coaster  was  angled 
sharply  downward.  Since  1963,  it  has  been  tilted  upward.  Both  the  "tilts"  and 
the  "rolls"  had  important  effects  on  our  economy's  performance  during  the 
pa>t  30  years.  Broadly  speaking — 

•  The  sharp  downward  tilt  in  M-l  growth  after  World  War  II  broke  the  in- 
flation that  followed  the  termination  of  wartime  price  and  wage  controls  in  1946. 

•  The  upward  tilt  after  1963  helped  to  produce  the  two  waves  of  inflation 
which  we  experienced  since  then. 

•  We  suffered  recessions  in  the  months  surrounding  the  bottoming  of  M-l 
growth  in  1949,  1953,  1957,  I960,  1967  (a  mini-recession/,  1970  and  1975. 

These  effects  are  discussed  in  more  detail  in  Parts  II  and  III. 


1  It  is  easy  to  tie  fooled  if  Interest  rates  are  used  as  the  yardstick.  During  Inflations,  interest  rates  tend  to  rise  and 
money  growth  tends  to  tie  rapid.  The  I'M;  >  i  because  eredit  demand  rises  and  lenders  demand  inflation  premiums.  The 
latter  because  banks  use  their  reserves  relatively  intensively.  Corrective  policj  would  call  for  slowing  mone;  growth  which 
would  lead  to  further  interest  rale  increases  for  a  time.  If  money  growth  doesn'l  slow,  money  watchers  H  ill  know  the  Fed 
hasn't  been  acting  aggressively  enough  to  slow  it.  Hut  those  who  watch  Interest  rates  can  be  fooled  because  interest  rates 
can  rise  in  inflation  even  though  money  growth  hasn't  slowed. 

In  the  same  way.  during  recessions,  nione  >  growth  is  usually  slow .  Corrective  action  in  this  case  would  be  to  accelerate 
it,  and  money  watchers  will  conclude  that  the  Fed  is  acting  to  Stimulate  the  ecom  ny  only  if  money  growth  speedsup. 
They  can't  be  fooled.  Interest  rate  watchers,  on  the  oilier  hand,  can  be  fooled  into  thinking  the  Fed  is  lighting  recession 
when  it  isn't.  This  is  because  correct  anti-recession  policy  calls  for  decreasing  interest  rates  and  decreases  can  occur  even 
though  the  Fed  has  done  nothing  to  bring  that  about 

'  Another  reason  for  picking  M  t  as  our  yardstick  is  that  its  ONP  velocity  or  turnover  (GNP/M-l)isat  least  as  stable 
as  other  GNP  monetary  velocities.  Sine*  I960,  the  GNP  velocitj  of  M  1  has  fluctuated  less  around  its  trend  than  the 
velocities  of  M  2.  which  includes  savings  and  time  deposits  other  than  certificates  of  deposit,  and  the  other  aggregates 
have  fluctuated  around  their  trends. 

(3) 
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Controlling  Money  Growth 

Some  argue  that  money  growth  moved  up  and  down  with  the  economy. 
They  observe  that  M  -l  growth  acclerated  during  expansions  and  inflatioary 
periods,  and  slowed  in  recessions.  They  hypothesize  that  our  economy's  cycles 
cause  money  growth  to  cycle.  The  argument  contains  a  grain  <>f  truth.  Thi 
because  historically,  the  Fed  has  accommodated  money  grow  th  to  the  economy  's 
cycles.  The  pro-cyclical  pattern  of  money  growth  did  not,  however,  re  all 
from  conscious  decisions  to  put  M-l  growth  on  a  roller  coaster  in  tune  with 
the  economy's  cycles.  Rather,  it  happened  this  way.  In  expansions,  loan  de- 
mand rose  and  banks  sold  Treasury  bills  and  bid  aggressively  for  reserves  in 
the  Federal  funds  and  other  mono}-  markets.  As  a  result  interest  rates  rose. 
The  Fed  often  tried  to  resist  these  rises  in  interest  rates.  In  doing  so,  they 
supplied   the  reserves  that  accommodated  increased  money  growth. 

Conversely,  in  recessions,  with  loan  demand  weak  and  banks  buying  Treasury 
bills  and  selling  Federal  funds,  interest  rates  fell.  In  turn,  the  Fed,  satisfied 
because  interest  rates  were  falling,  slowed  the  supply  of  reserves  and  allowed 
money  growth  to  fall.  Thus,  as  Professor  William  Dewald  of  Ohio  State  Uni- 
versity lias  written,  "Monetary  growth  rates  have  been  above  average  during 
booms  and   below   average   after  booms  peak  out   and  recessions  develop." 


Although  past  money  growth  has  rolled  with  the  economv-,  it  needn't 
have  done  so.  Ours  is  a  managed  money  supply  system.  Economic  cycles  can't 
cause  cycles  in  money  growth  unless  the  Federal  Reserve  lets  it  happen. 

The  Federal  Reserve  has  ample  powers  to  control  money  growth  reason- 
ably closel}'.  To  accelerate  money  growth,  the  Fed  can  increase  its  open  market 
purchases  of  Treasury  securities,  reduce  discount  rates  or  lower  reserve  re- 
quirement ratios,  or  employ  a  combination  of  these  alternatives.  If  one  degree 
of  policy  change  doesn't  work,  the  Fed  need  only  push  the  levers  harder. 
Some  degree  of  open  market  purchases  and  (or)  reductions  in  discount  rates 
and  reserve  requirements  will  do  the  trick.  The  same  can  be  said  if  a  slowing 
of  money  growth  is  desired. 

The  fact  that  the  Federal  Reserve  has  the  powrer  to  control  money  growTth 
has  been  attested  to  by  many  Federal  Reserve  officials.  In  a  1964  colloquy 
between  the  present  chairman  of  the  House  Banking  Committee  Representative 
Henry  S.  Reuss  and  Federal  Reserve  Board  Governor  George  Mitchell,  Mr. 
Reuss  asked,  "It  is  a  fact,  is  it  not,  that  the  Federal  Reserve  System  can  control 
the  money  supply?"  3  The  ensuing  dialogue  follows: 

Mr.  Mitchell.  Well,  let  me  say  first  that  the  purpose  or  the  objective  of 
both  fiscal  and  monetary  policy  is  to  effect  the  growth  of  the  economy  and  try 
to  moderate  economic  fluctuations.  The  whole  discussion  of  public  policy,  as 
it  relates  to  monetary  policy  and  fiscal  policy,  is  to  effect  the  rate  of  growth 
and  to  minimize  cyclical  fluctuation.  *  *  *  Well,  I  think  monetary  policy 
can  make  a  contribution  in  this  direction;  yes. 

Mr.  Reuss.  Agreed.  Is  it  not  also  true  that  monetary  policy  can  control 
the  money  supply?  Whether  that,  in  turn,  will  produce  the  beneficent  results 
on  employment  and  production  that  we  all  want  is  another  matter,  but  you 
can  control  the  money  supply,  can  you  not? 

Mr.  Mitchell.  Well,  it  is  at  times  difficult.  The  money  supply  grows 
in  a  very  lumpy  fashion,  and  this  is  because  the  initial  action  which  we  take, 
in  providing  reserves,  does  require  a  response  from  the  banking  system  and 
from  individuals — 

Mr.  Reuss.  But  the  banking  system  is  either  going  to  make  loans  or  buy 
investments — 

Mr.  Mitchell.  You  can  eventually  do  something  with  the  money  supply 
but  in  the  course  of  doing  this  you  may  cause  some  things  to  happen  that  you 
believe  are  undesirable  and,  therefore,  the  goal  of  just  making  the  money  supply 
move,  if  followed  relentlessly,  could  have  an  impact  upon  credit  conditions 
and  expectations  that  might  be  totally-  undesirable. 


•  Source:  "The  Federal  Reserve  System  After  Fifty  Years,"  Volume  II,  1964,  House  Banking  and  Currency 

Committee. 
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Mr.  Reuss.  Yes,  but  you  must  answer  my  question,  which  was  not 
whether  it  is  good  to  make  the — 

Mr.  Mitchell.  Oh,  I  think  I  am  answering  your  question. 

Mr.  Reuss.  (continuing).  Not  whether  it  is  good  to  make  changes  in  the 
money  supply  the  sole  goal  of  monetary  policy.  There  you  have  indicated  you 
disagreed  with  Friedman,  who  says  it  is,  but  my  question  is  whether  you 
can — 

Mr.  Mitchell.  Ignoring  all  other  consequences,  absolutely. 

Precisely  the  same  point  was  brought  out  in 'the  Subcommittee's  recent 
hearings  when  Chairman  Neal  questioned  Governor  Partee. 

Mr.  Neal.  You  state  that  without  an  increase  in  the  money  supply  during 
these  years,  [1953-1975],  we  could  not  have  increased  our  Gross  National 
Product  and  so  on.  There  is  no  question  about  that.  But  could  the  Fed  have 
kept  the  growth  of  money  supply  on  a  more  even  keel  if  it  so  desired? 

Governor  Partee.  Yes.  It  could  have  been  done;  that  is,  in  abstraction. 

Further,  in  interviews  conducted  by  House  Banking  Committee  staff  in 
1973  with  the  12  Federal  Reserve  Bank  presidents  and  5  of  the  7  Federal 
Reserve  Board  Governors,  all  agreed  that  they  had  ample  power  to  control 
money  growth.  Excerpts  from  3  of  the  responses  are  provided  below:  4 

Reserve  Board  Governor  Robert  Holland,  asked  whether  there  would  be  any 
difficulty  controlling  money  growth  from  year  to  year,  responded, 

If  we  were  giving  that  top  priority,  if  we  decided  that  the  goal  of  hitting  that  target 
overrides  everything  else  we  could  do,  I  think  we  could  probably  come  fairly  close  from  one 
year  to  the  next  in  achieving  the  M-l  growth  that  we  decided  we  wanted  to  create  in  the 
economy. 

President  Darryl  Francis  of  the  St.  Louis  Reserve  Bank,  asked  if  a  year 
were  long  enough  to  control  money  growth,  answered, 

Well,  certainly  a  year,  and  of  course,  I  believe  we  can  do  it  effectively  on  a  quarterly 
basis. 

President  Bruce  MacLaury  (Minneapolis),  asked  how  money  supply  could 
grow,  "just  because  the  economy  wants  it  to  grow,  unless  the  Federal  Reserve 
supplies  the  base  [reserves]  for  it,"  answered, 

The  way  you  put  that,  it  could  not.  It  could  not.  We  have  the  ultimate  control  and  the 
question  is,  of  the  growth  of  the  monetary  base.  I  agree  with  you  on  that. 

Chairman  Burns  has  not  explicitly  agreed  that  the  Federal  Reserve  can 
control  year-to-year  money  growth.  However,  on  occasion  he  has  stated  that 
the  Federal  Reserve  would  not  allow  money  to  grow  at  certain  specified  rates. 
For  example,  in  1975  hearings  before  the  Senate  Banking  Committee,  he  said, 
"Maybe  you  want  us  to  increase  the  money  supply,  as  jou  inay  define  it,  at  an 
8  or  10%  rate.  We  have  no  intention  of  doing  that,  not  as  long  as  I  am  the 
Chairman."  5  In  stating  that  the  Federal  Reserve  will  not  allow  money  to 

frow  at  such  and  such  rates,  the  Chairman  is,  of  course,  substantiating  that  the 
ederal  Reserve  has  ample  power  to  control  money  growth. 

Finally,  we  would  point  out  that  it  would  be  a  mockery  for  the  Federal 
Reserve  to  set  money  growth  targets  as  it  does  pursuant  to  House  Concurrent 
Resolution  133,  if  its  officials  did  not  believe  that  they  could  stay  within  those 
ranges,  and  would  do  so  unless  new  economic  developments  emerged  that  re- 
quired changing  the  targets. 

In  summary,  the  Federal  Reserve,  not  the  economy,  controls  the  pattern 
of  money  growth.  The  Fed  may  choose  to  accommodate  and  reinforce  an 
economic  trend.  But  it  doesn't  have  to  do  so.  The  roller-coaster  pattern  of  money 
supply  growth  shown  in  Exhibit  1  need  not  have  occurred.  The  role  it  played  in 
shaping  our  economic  experience  over  the  last  thirty  years  is  detailed  in  Parts 

II,  III,  and  IV.  Our  inflation  experience  is  considered  in  Part  II,  recessions  in 

III,  and  our  experience  under  H.  Con.  Res.  133  in  Part  IV. 


1  Source,  "The  Federal  Reserve  and  Inflation  and  High  Interest  Kates,"  hearings  before  the  House  Banking  Com- 
mittee, July  and  August.  1974. 

« Source:  "Monetary  Policy  Oversight,"  ou  Senate  Concurrent  Resolution  18,  February,  1975,  Senate  Banking 
Committee. 


PART  1 1 

Inflation 

There  may  be  as  many  theories  aboul  inflation  as  there  have  been  infla- 
tion episodes.  Rvent9  and  actions  thai  cause  inflation  can  be  classified  by 
whether  they  resull  in  (1)  increased  spending  or  (2)  a  larger  pari  of  currenl 

dollar  or  nominal  (i\l'  being  allocated  to  prices  and  a  smaller  part  to  pro- 
duction. In  turn,  event-  and  action-  that  increase  spending  can  be  classified 
l>\  whether,  directly,  they  cause  (a)  accelerated  money  growth  or  (h)  increases 
in  the  velocity  at  which  money  circulates  (measured  as  currenl  dollar  gross 
national  product  or  ( i  N  P  divided  b\   M-l). 

The  Federal  Reserve  affects  the  rate  of  inflation  because  its  policies  and 
action-,  like  it  or  not,  change  the  rate  at  which  money  supply  grows.  Fiscal 
policy  (government  deficit  -pending  financed  by  the  -ale  of  securities)  might 
enter  directly  by  bidding  up  good-  and  services  price-  or  indirect  ly  by  changing 
velocity.  Incomes  policies  enter  by  affecting  the  division  of  GNP  between 
production  and  prices.  This  part  of  the  report  identifies  the  role-  played  in 
our  inflation  history  since  1947  by  public  policies — 

•  Monetary  (Federal  Reserve). 

•  Fiscal. 

•  Incomes,  and  also,  the  following  non-policy  development-: 

•  Korean  War  buying  trends. 

•  Velocity  changes  outside  the  Korean  War  period. 

•  Import  prices. 

•  Inflation    momentum    released    in    administered    pricing    and    wage 

settlements. 

•  Monopoly  wage  and  price  setting  not  reflected  in  inflation  momentum. 

•  Unemployment  and  production. 

•  Changes  in  agricultural  and  raw  materials  supplies. 

i\    SUMMARY 

///  regard  l<>  money  growth. — On  average,  the  rate  of  inflation  rose  1%  two 
years  after  each  i%%  rise  in  money  supply  from  one  year  to  the  next.  Put 
another  way,  two  year-  after  the  Fed  increased  the  rate  of  money  growth  1%, 
measured  year  to  year,  the  CPI  rose  on  average  by  .64f^.  Changes  in  money 
supply,  moreover,  were  decisive  to  whether  inflation  endured  however  virulent 
it  began  and  whatever  the  original  cause. 

J ii  regard  to  velocity. — A  buying  spree,  which  started  right  after  North 
Korea  invaded  South  Korea,  on  June  25,  1950,  and  shows  up  in  historically 
extraordinary  increases  in  the  velocity  at  which  money  circulated,  was  pri- 
marily responsible  for  the  brief  but  virulent  Korean  War  inflation;  and  though 
this  may  seem  a  paradox,  for  the  lull  that  followed.  Apart  from  this  period, 
changes  in  velocity  have  not  played  a  major  role  in  our  inflationary  experience 
since  1947. 

Government  deficits  do  not  appear  to  have  had  significant  inflationary 
impact  independent  of  money  growth.  (Though,  unquestionably,  large  deficit - 
created  imposing  money  supply  management  problems  for  the  Federal  Reserve.) 

In  regard  to  the  division  of  GNP  between  production  and  prices. — Com- 
modity supply  reductions  do  not  appear  to  have  been  a  significant  inflationary 
factor  at  any  time  in  the  period  since  World  War  II.  On  the  other  hand,  large 
increa-es  in  agricultural  and  raw  material  supplies  appear  to  have  played  a 
significant  part  in  the  fall  of  the  consumer-'  juice  index  (CPI)  in  1949. 

Our  results  point  also  to  these  conclusion-: 

?!•  02.-)— 76 — —3 
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•  Our  economy's  pricing  system  is  not  explosive.  It  is  stable.  On  average, 
since  World  War  II,  changes  in  the  rate  of  inflation  for  each  year  have  carried 
over  to  the  next  year  with  only  about  %  power.  That  is,  a  4%  rise  in  the  current 
inflation  rale  was  associated,  on  average,  with  a  further  1%  rise  the  next  year. 
However,  the  average  may  be  misleading.  Pricing  behavior  during  the  Korean 
War  years  reduced  the  1947-1975  average  carry-over  significantly.  Since  the 
Korean  War  period,  changes  in  the  rate  of  inflation  one  year  have  carried  over 
to  the  next  year  with  (rounding  up)  %  power.  Using  this  measure  of  momentum, 
a  4%  jump  in  the  base  inflation  rate  this  year  (whatever  the  source)  causes 
jumps  of  2%  next  year,  and  1%  a  year  later.  After  that,  the  momentum  of 
inflation  reverses  and  the  carry-over  effect  cycles  around  zero  with  decreasing 
amplitude.1 

The  existence  of  a  carry-over  effect  indicates  that  administered  pricing  and 
collective  bargaining  in  the  current  year  are  importantly  influenced  by  price 
trends  in  the  preceding  37ear,  and  in  turn  play  important  parts  in  the  determi- 
nation of  the  current  year's  prices.  Though  this  influence  is  significant,  it  is  far 
less  than  what  it  would  take  to  make  our  economy's  pricing  system  explosive. 
There  is  a  momentum  in  inflation,  but  it  is  not  cumulative  or  even  constant. 
Rather,  it  reverses  after  two  years,  then  cycles  around  zero  and  gradually 
plays  itself  out. 

•  Apart  from  the  carry-over  effect,  administered  pricing  and  collective 
bargaining  do  not  appear  to  have  been  significant  factors  in  our  post  World 
War  II  inflationary  experience.  However,  the  wage-price  freeze  in  the  second  half 
of  1971  appears  to  have  dampened  inflation  that  year,  and  the  Kennedy-Johnson 
guidelines  may  have  done  so  from  1963  to  1967. 

•  Increased  import  prices  were  very  important  in  1973,  1974  and  1975. 
They  caused  consumers'  prices  to  rise  about  1/2%  in  1973,  5%  in  1974,  and  1% 
in  1975.  Increases  in  import  prices  weighted  by  the  value  of  imports  relative  to 
GNP,  were  reflected  roughly  percent  for  percent  in  increases  in  the  CPI. 
There  was  no  significant  multiplication  of  domestic  prices  when  import  prices 
increased. 

•  Finally,  neither  unemployment  nor  production  appear  to  have  had 
significant  independent  influence  on  inflation  trends  during  the  post  World 
War  II  period.  Nor  did  unemployment  trends  and  levels  significantly  affect 
the  part  that  money  supply  played  in  our  inflation  experience  since  World 
War  II.  Unemployment  had  affected  this  relationship  in  the  middle  and  late 
1930's. 


We  used  econometric  analysis  to  quantify  the  inflation  effects  of  money 
growth,  deficits  Korean  War  buying  trends,  velocity  changes  outside  that  period, 
import  prices,  inflation  momentum,  unemplo3'inent  and  production.  Of  this  group, 
variations  in  money  growth,  import  prices  and  the  momentum  of  past  inflation, 
and  buying  trends  in  the  Korean  War,  proved  to  be  statistically  significant. 
Together  they  explain  90%  of  year-to-j-ear  changes  in  the  CPI  in  the  1947-1975 
period.  Money  growth  was  the  dominant  persistent  factor. 

Inflation  which  could  not  be  explained  by  our  econometric  analysis  was 
analyzed  qualitatively  to  determine  the  separable  roles  played  by  incomes 
policy,  droughts  and  other  uncontrollable  events  and  monopoly  pricing  and 
collective  bargaining  which  cannot  be  related  to  past  inflation. 

Initial  Analysis 

Prior  to  World  War  I  and  up  to  the  mid-1930's,  the  relationship  between 
money  growth  and  inflation  was  concurrent.  As  shown  in  Exhibit  2,  when  M-l 
growth  accelerated,  the  rate  of  inflation  increased.  Conversely,  when  money 
growth  decelerated,  the  rate  of  inflation  decreased;  and  when  the  volume  of 
money  fell,  prices  also  fell. 

Since  the  mid-1930's,  there  have  been  important  structural  changes  in  our 
economy  which  have  had  the  effect  of  delaying  the  impact  of  money  growth 
on  inflation.  First,  storable  goods,  which  can  be  marked  up  and  down  easily  as 


1  The  first  year  after  the  t%  Jump  in  base  inflation,  actual  inflation  exceeds  base  inflation  by  2%.  The  second  year,  flip 
difference  from  the  base  year  is  only  1%.  Thus  momentum  reverses  in  the  third  year,  since  the  change  in  the  rate  between 
years  one  and  two  is  minus  I',  . 
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economic  conditions  change,  have  become  less  important  as  the  economy  has 
become  increasingly  service  oriented.  Second,  the  spread  of  collective  bargaining 
has]  delayed  wage  adjustments  by  putting  the  wages  of  large  numbers  of 
workers  under  2-  and  3-year  contracts.  Similarly,  the  spread  of  contractual 
arrangements  in  raw  materials  and  energy  supplies  has  acted  to  delay  price 
adjustments  in  these  industries.  In  turn,  the  spread  of  wage,  materials,  and 
energy  price  contracts  has  operated  to  slow  price  changes  in  manufacturing 
industries  characterized  by  oligopoly.  Firms  in  concentrated  industries  tend  to 
ignore  demand  shifts  and  change  prices  only  when  costs  change.  Thus,  factors 
which  delay  the  impact  of  changes  in  money  growth  on  labor,  materials  and 
energy  costs  have  the  effect  of  delaying  also  adjustments  in  final  product  prices. 
Finally,  new  government  policies  have  acted  to  delay  price  adjustments  in  the 
period  since  the  mid-1930's.  The  spread  of  price  regulation  has  had  this  effect 
directly.  Adoption  of  counter-cyclical  monetary  and  fiscal  policies  has  generated 
delay  indirectly.  Because  government  now  is  expected  to  act  counter-cyclically, 
businessmen  have  found  it  prudent  to  wait  before  changing  prices  in  response 
to  cyclical  demand  changes. 

There  is,  therefore,  good  reason  to  assume  that  prices  now  respond  to 
money  growth  with  a  lag.  We  analyzed  the  year-to-year  percentage  changes  in 
monthly  CPI  and  M-l  data  in  the  1953-1976  period  to  find  the  lag  that  best 
reflects  the  association  between  present  inflation  and  past  money  growth.2 
We  found  that  the  correlation  peaks  when  inflation  is  measured  23  months 
after  M-l  growth  changes.  This  does  not  mean  that  money  growth  changes 
influence  prices  only  after  a  23-month  lag.  Rather,  it  means  that  the  associa- 
tion between  current  inflation  and  lagged  M-l  growth  is  best  at  23  months. 
There  is  moreover,  very  little  difference  in  the  values  of  the  correlation  statistics 
at  lags  between  16  and  30  months,  and  the  peak  value.3 

THE  INITIAL  EXPERIMENT 

Using  data  for  the  1953-1976  period,  we  mapped  on  a  scatter  diagram, 
shown  here  as  Exhibit  3,  all  points  that  pair  inflation  measured  from  the  same 
month  a  year  ago  and  M-l  growth  in  the  year  ending  23  months  ago.4  We  then 
used  computer  analysis  to  find  the  regression  or  trend  line  that  best  fits  this 
scatter.  The  straight  line  that  fits  best  passes  through  the  origin  of  the  diagram 
where  both  inflation  and  money  growth  are  zero,  and  rises  so  that  for  every 
increase  of  1  percentage  point  in  money  growth  (e.g.,  from  4  to  5%),  inflation 
rises  by  93  one-hundredths  of  a  percent  (e.g.,  from  3  to  3.93%). 

TABLE  2.-REGRESSI0N  RESULTS 

IDependent  variable:  CPIP,  percent  change  in  the  CPI  between  corresponding  months  of  adjacent  years.  Independent  variable:  M1P, 
percent  change  in  M-l  between  corresponding  months  ot  adjacent  years,  lagged  23  mo.  Period:  January  1953  April  1976.) 

M1P  Constant 


Coef-  Coef-                                                         Adjusted 

CPIP  (month)                         M1P  (month)                        (icient  T  SE  ficient  T  DW  SE  R>  R* 

All 930  19.63  .995  .018  .09  .08  1.81  .603  .601 

January February .912  5.35  .992  .028  .04  1.61  1.98  .589  .568 

February March .880  4.88  .956  .149  .19  1.69  2.05  .543  .521 

March April .804  4.60  .874  .431  .55  1.65  2.07  .515  .490 

April ..  May .810  4.43  .871  .444  .55  1.80  2.09  .495  .470 

May June .847  4.68  .928  .239  .30  1.94  2.01  .536  .511 

June July .896  5.02  .973  .092  .12  1.87  1.94  .570  .547 

July August 1.041  5.94  1.111  -.380  -.51  1.66  1.79  .650  .631 

August September....    1.114  7.23  1.170  -.584  -.90  1.34  1.52  .733  .719 

September October 1.097  7.20  1.145  -.504  -.78  1.49  1.54  .732  .718 

October November 1.024  6.81  1.065  -.227  -.35  1.76  1.60  .709  .694 

November December .961  6.57  .S98  .008  .01  1.75  1.67  .694  .678 

December ....January .886  5.39  .963  .125  .17  1.45  1.97  .592  .572 

Range .804  4.43  .871  1.34  1.52  .495  .470 

1.114  7.23  1.170  1.94  2.09  .733  .719 

Mean .939  5.68  1.004  1.67  1.85  .613  .593 


2  We  used  the  smallest  sum  of  squared  errors  between  actual  percentage  changes  in  the  CPI  and  estimates  of  these 
changes  made  on  the  basis  of  percentage  changes  in  M-l  to  find  the  best  association.  This  sum  approaches  sero  as  the 
correlation  between  the  actual  and  estimated  data  rises. 

3  The  peak  value  of  the  correlation  coefficient  is  .776.  At  16  months,  it  is  .733.  At  30  months  it  equals  .732. 

*  The  earliest  observation  point  pairs  M-l  percentage  growth  from  February  1953  to  February  1954  and  the  percentage 
change  in  the  CPI  between  January  1U55  and  January  l'J56. 
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The  regression  results  for  this  initial  experiment  are  set  forth  in  full  in  the 
top  row  of  Table  2,  labelled  "All."  They  show  in  addition  to  the  statistics  dis- 
cussed above,  that  the  regression  line  explains  60%  of  the  variance  of  observed 
inflation.  To  state  this  another  wa}',  the  results  show  that  on  average,  j^ear-to- 
year  changes  in  money  growth .23  months  ago  explain  60%  of  current  year-to- 
year  changes  in  inflation,  The  major  part  of  1955-1976  inflation  changes,  which 
cannot  be  attributed  to  past  monej'  growth,  occurred  in  1973-1975  when  infla- 
tion first  rose  and  then  fell  substantially  faster  than  could  have  been  expected 
from  M-l  growth  23  months  earlier.  Most  of  what  happened  then  that  can't 
he  explained  by  M-l  growth  23  months  earlier,  can  be  explained  by  changes 
in  import  prices,  as  will  be  discussed  later. 

Exhibit  4  maps  the  fit  for  the  full  1953-1976  period.  It  puts  the  scatter 
diagram  in  chronological  order,  overlaying  for  every  possible  12-month  period 
from  1953  to  1957  percent  changes  in  Che  CPI  on  yearly  percent  changes  in  M-l 
occurring  23  months  earlier.  Because  the  CPI  and  M-l  percentage  changes 
were  computed  for  all  months  of  the  year  from  the  same  month  a  year  ago; 
January  to  January,  February  to  February,  etc.,  the  exhibit  provides  an  un- 
interrupted look  at  inflation  and  lagged  (23  months)  M-l  growth  trends.  The 
exhibit  shows  the  two  series  generally  rising  and  falling  together. 

Checks. — As  revealed  by  the  Durbin-Watson  statistic  (DW)  in  row  1  of 
Table  2,  there  is  substantial  common  trend  when  overlapping  periods  are 
analyzed.  What  happens  in  the  12  months  ending  in,  say,  April  1976,  is  very 
closely  related  to  that  happened  in  the  12  months  ending  in  March  1976.  The 
two  periods  overlap  for  1 1  months,  and  so  there  is  bound  to  be  a  lot  of  common 
trend. 

To  test  whether  the  overlap  significantly  affects  our  results,  we  ran  the 
same  experiment  (regressing  yearly  percentage  changes  in  the  CPI  on  yearly 
percentage  changes  in  M-l  lagged  23  months)  using,  however,  only  one  month 
of  each  3rear.  We  did  it  for  all  possible  pairings  of  the  CPI  and  M-l ,  that  is, 
January  to  January  CPI  changes  with  February  to  February  M-l  data  (lagged 
2  years),  February  to  February  price  data  with  March  to  March  M-t  data 
(lagged  2  years)*,  etc.  This  procedure  eliminated  the  overlap  in  the  data.  The 
results  are  presented  below  the  top  row  in  Table  2.  Other  than  with  repsect  to 
the  DW  statistic,  they  do  not  differ  significantly  from  the  results  of  the  initial 
experiment  reported  in  the  top  row. 

Exhibit  4(a)  provides  graphic  illustration  that  the  relationship  between 
current  inflation  and  'M-l  growth  two  years  ago  is  not  due  to  common  trend. 
This  exhibit  graphs  current  percentage  changes  in  yearly  averages  of  monthly 
M-l  data  and  percentage  changes  in  yearly  averages  of  the  CPI  pushed  back 
two  years.  Only  one  observation — the  average — is  used  for  each  series  each  year. 
As  in  the  case  of  Exhibit  4,  this  exhibit  shows  the  two  series  (yearly  percentage 
changes  in  CPI  and  yearly  percentage  changes  in  M-l  two  years  earlier) 
generally  rising  and  falling  together. 

During  the  Subcommittee's  June  hearings,  the  witnesses  were  asked  to 
comment  on  our  results,  as  shown  in  Exhibit  4.  Excerpts  from  the  dialogue 
are  given  below. 

Chairman  Neal.  Let  me  ask  you,  if  I  can,  to  comment  on  the  chart  specifi- 
cally. Do  3'ou  have  any  problem  with  that  relationship  between  money  policy 
and  inflation? 

Mr.  Jordan  (Vice  President,  Pittsburgh  National  Bank).  No;  I  don't  at 
all.  The  basic  relationship  is  one  that  I  think  is  correct. 

Mr.  Fiedler  (Vice  President,  National  Industrial  Conference  Board).  The 
relationship  in  the  long  run  that  you  are  referring  to,  it  seems  to  me,  is  very  well 
established. 

There  is  a  casual  relationship,  that  is,  a  more  rapid  rate  of  increase  in 
money  over  any  decade  is  clearly  going  to  be  reflected  on  the  average  over 
that  decade  in  a  more  rapid  rate  of  price  inflation. 

I  think  most  of  the  testimony  you  have  heard  here  today  is  consistent 
iih  that  long-term  kind  of  relationship  .  .  .. 
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It  seems  to  me  thai  the  23-month  lag  thai  you  have  buill  into  the  chart 
i-  something  thai  you  should  not  view  as  a  highly  specific,  accurate,  prei 
kind  of  n  thing.  Certainly  the  lag  is  variable.  In  one  business  cycle,  it  would 
be  longer,  and  in  another  business  cycle,  ii  would  be  shorter,  depending  <>n  a 
lot  of  different  things. 

There  is  no  magic  in  thai  relationship. 

Mr.  Pehhy  (Senior  Fellow,  Brookings  fnstitution).  II'  \  ou  put  the  real  state 
of  the  (Moiionn  into  an  equation,  and you  do  a  conventional  attempi  to  explain 
inflation  -relying  on  how  tighl  the  markel  is,  what  is  the  history  of  inflation — 
you  don't  add  to  the  explanation  by  adding  the  pasl  money  supply. 

If  Mr.  Perry  had  -topped  here,  bis  testimony  would  have  to  have  been 
regarded  as  contradicting  our  results.  But  be  did  not,  and  ii  is  difficult  to 
know  how  to  interprel  bis  assertion  thai  "you  don't  add  to  the  explanation 
In  adding  the  pasl  money  supplj  "  when  it  is  viewed  together  with  hi-  further 
remarks  on  the  question.  Moreover,  as  will  be  disclosed,  our  further  regression 
run- -how  that  pasl  monej  growth  not  only  adds  to  the  explanation  of  inflation 
in  the  context  of  the  state  and  momentum  of  the  economy,  it  is  the  -ingle  most 
important  factor  by  far. 

Mr.  Perry.  (Continuing)  Since  money  matters  very  much  in  determining 

GNP,  you  will  still  get  a  relationship  between  monetary  growth  and  the  sub- 
sequent inflation  rate  but  you  will  not  get  a  relation-hip  that,  as  sometime-  is 
suggested  or  implied,  operates  without  affecting  the  real  economy. 

I  would  like  to  make  this  point  as  clear  as  1  possibly  can.  Monetary  policy 
matters  very  much.  If  monetary  policy  is  very  expansionary  and  pushes  the 
economy  very  far  very  fast,  the  consequences  of  that  will  be  more  inflation. 
But  the  inflation  arises  because  the  real  economy  has  been  pushed  too  far 
too  fast,  not  because  of  any  magical  property  of  the  money  supply. 

Later,  Mr.  Perry  added: 

The  point  I  am  making  is  not  that  Mi  is  not  very  important  in  this  process. 
The  periods  when  we  have  run  ourselves  into  inflationary  situations  have 
usually  been  periods  when  Mi  has  grown  rapidly.  In  growing  rapidly,  it  pushed 
the  real  economy  up  fast  and  far  and  ran  us  into  inflation. 

We  have  no  quarrel  with  the  thrust  of  these  further  remarks  by  Mr.  Perry. 
Mr.  Pierce  (Professor  of  Economics,  University  of  California,  Berkeley)  made 
essential^'  the  same  point.  The  role  played  by  money  supply  should  be  analyzed 
and  evaluated  in  the  context  of  the  state  and  momentum  of  the  economy. 
More  on  this  later. 

Representative  Hannaford.  (Questioning  Mr.  Pierce).  We  have  talked 
about  the  lags  and  we  have  talked  in  general  terms  about  a  2-year  lag  in  mone- 
tary policy  and  its  effect. 

Mr.  Pierce.  The  relationship  that  is  being  looked  at  is  an  average.  It 
depends  on  the  circumstances  in  the  economy  and  how  long  that  policy  is 
pursued. 

Later,  Mr.  Pierce  told  the  Subcommittee: 

Charts  are  simple  things,  and  they  have  to  leave  out  a  lot  of  complexity, 
but  the  relation-hip  is  there. 

There  is  a  great  deal  of  empirical  evidence  that  says  that  there's  a 
relationship  between  monetary  policy  and  inflation,  and  that's  borne  out  by 
the  chart.  There's  also  a  great  deal  of  evidence  in  the  statistical  literature 
which  says  that  economic  time  series  tend  to  have  steady  patterns  in  their 
behavior,  so-called  serial  correlation  in  them,  and  that  two  series  can  appear 
to  be  related  even  though  hehaviorally  they  are  not.  1  think  there  is  some  of 
that  problem  in  that  chart.5 


s  As  already  indicated,  if  only  one  observation  a  year  is  used,  the  chart  pattern  remains  virtually  the  same  as  in  Exhibit 
3,  and  serial  correlation  is  not  a  serious  problem. 
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But  I  would  have  to  say  that  the  chart  dramatizes  something  that  is 
very  important  to  dramatize.  There  is  a  relationship  between  monetary  policy 
and  inflation. 

All  I  would  counsel  you  against  doing  is  inferring  that  every  time  there  is 
an  expansion  in  money  growth,  that  as  night  follows  day  we  are  going  to  have 
inflation  2  years  from  now.  I  don't  know  of  any  empirical  evidence  that  allows 
one  to  make  that  assertion,  because  all  we  have  is  average  relationships.  On 
the  average,  the  economy  tends  to  be  fairly  highly  employed,  and  if  the  econ- 
om}'  is  fairly  highly  employed  and  we  have  an  expansion  in  monetary  policy, 
then  the  only  place  that  that  increase  in  demand  in  the  economy  can  go  is  in 
terms  of  bidding  up  prices.  So,  on  average,  there  should  be  a  relationship 
between  accelerations  in  money  growth  and  acceleration  in  prices,  with  a  lag, 
because  the  economy  tends  toward  full  employment. 

When  the  economy  is  not  fully  employed,  then  it  doesn't  follow  that  if 
we  have  a  relatively  rapid  money  growth  for,  say,  two  quarters,  if  we  wait 
2  years,  we  will  observe  prices  going  up.  I  reject  that  proposition  theoretically 
and  I  reject  it  empirically.  The  important  lesson  is,  though,  don't  keep  it  up. 


Chairman  Neal.  Have  you  had  a  chance  to  look  at  our  exhibit? 

Mr.  Meltzer  (Professor  of  Economics,  Carnegie-Mellon  University).  Yes; 

1  have  looked  at  the  chart. 

Chairman  Neal.  Do  you  see  any  problems? 

Mr.  Meltzer.  I  think  in  general  the  relationship  is  correct.  It  is  a  careful 
reproduction  and  extension  of  earlier  work.  What  the  chart  shows  is  there  is 
about  a  2-year  lag  with  no  absolute  precision  or  uniformity  about  the  timing. 
Each  time  there  is  a  ripple  in  money,  as  Dr.  Pierce  has  said,  it  doesn't  show  up 
in  price  changes.  However,  it  is  certainly  true  that  the  main  movements  are 
shown  on  the  chart.  When  the  rate  of  monetary  growth  expands,  on  average 

2  years  later  we  have  an  increase  in  the  rate  of  price  change,  and  when  the  rate 
of  monetary  growth  slows  down,  about  2  years  later  we  have  a  slowdown  in 
the  rate  of  inflation.  We  are  now  experiencing  the  results  of  that  process.  We 
should  be  careful  to  avoid  saying,  and  I  think  the  paper  accompanying  the 
chart  does,  that  the  only  thing  that  has  any  effect  on  the  rate  of  price  change 
is  the  rate  in  the  growth  of  the  money  stock.  A  very  large  fraction  of  the  rate 
of  inflation  is  explained  by  past  changes  in  the  growth  of  the  money  stock. 


Chairman  Neal.  What  is  emerging  here  is  fascinating  to  me.  Our  chart 
maps  the  increase  in  the  yearly  changes  in  the  cost  of  living  occurring  23  months 
after  fluctuations  in  money  supply — M,.  A  consistent  relationship  is  shown 
here,  indicating  that  the  sharp  growth  or  contraction  in  Mi  is  reflected  in  the 
level  of  prices. 

Governor  Partee.  Mr.  Chairman,  I  do  not  disagree  with  the  thrust  of 
that  chart.  I  am  sure  that  you  will  understand  when  I  say  that  it  is  not  an 
elaborate  analytic  chart.  It  is  simply  an  arithmetic  exercise.  If  one,  say,  were 
to  have  plotted  the  change  in  unit  labor  costs  and  compared  them  with  the 
Consumer  Price  Index,  you  would  find  a  high  correlation  also. 

There  are  some  possible  statistical  difficulties  with  the  chart.  But  I  think 
that  it  is  true  that  a  rate  of  increase  in  the  money  supply  above  a  minimal  rate 
that  would  be  associated  with  real  growth  in  the  economy,  given  our  limited 
capacity  to  increase  output  in  real  terms  in  the  economy  over  the  years  will  in 
time  bring  an  inflation.  .  .  .  But  I  would  point  out  that  there  is  an  entire 
process  involved.  If  in  looking  at  this  chart,  you  tend  to  conclude  that  had  the 
money  supply  not  gone  up  we  would  not  have  had  inflation — everything  else 
would  have  been  just  the  same  and  we  would  not  have  had  inflation — that  is  a 
wrong  conclusion.   .   .  . 

What  would  have  to  happen  in  order  to  reduce  that  rate  of  inflation  23 
months  hence  is  that  wage  increases,  cost  increases,  price  increases,  and  profit 
shares  for  companies  would  have  had  to  be  held  down.  That  process  is  very 
difficult  (o  deal  with  in  our  economy. 


17 

Chairman  Neal.  You  mentioned  wage  increa  <■•  several  time?  b  being 
highly  inflationary.  \Vh\  were  wage  increases  relatively  moderate  during  the 
early  sixties?  Whal  would  explain  that? 

Governor  Partes.  Thai  i--  a  \n\   interesting  question.  I  have  thou 
long  and  hard  about  how  to  reestablish  those  conditions.  I  think  as  a  matter  of 
fact  that  the  economy  i^  closer  to  doing  so  now  than  il  has  been  for  the  wh 

decade  that    ha-  gone  by. 

My  view  of  the  matter  i^  that  we  had  a  period  of  \er\  -low  growth  in  the 
economy  in  the  latter  part  of  the  fifties.  We  had  a  number  of  recessions  in 
1953,  1954,  and  in  1957,  1958  and  in  I960  and  early  1961.  It  WOS  a  painful 
process     and  I  might  saj   thai  monetary   policy   was  verj   wideh   blamed  for 

the  pool-  performance  of  the  econom}  in  the  latter  half  of  the  fifties.  But,  a-  a 
result  of  that  process,  expectations  and  aspirations  did  tend  to  fall  back  and 
expectations  of  inflation  tended  to  moderate  so  that  we  found  ourselves  in  the 
early  sixties  with  moderate  growth  rates  in  wages,  quite  -low  increases  in  con- 
sumer prices,  good  increases  in  profits  based  not  on  rising  profit  margins  but 
on  rising  vohmu — a  very  decent  situation.  1  think  that  i-  what  we  are  trying 
lo  restore  at   t  his  time. 

Chairman  Neal.  (Contrasting  tho  early  sixties  to  other  period-.)  Also 
(luring  this  period  you  had  a  very  moderate  and  steady  monetary  policy. 
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Table  .'•>  gives  M-l  growth  rates  between  corresponding  quarters  of  adjacent 
years  from  L961  to  L965. 

TABLE  3.— M-l  PERCENTAGE  GROWIH  BETWEEN  CORRESPONDING  QUARTERS  OF  ADJACENT  YEARS,  1901  65 

1961         1962         1963         1964         1965 

Qua.ter: 

1st 

2d 

3d 

4th. 

Further  Analysis 

In  the  simple  linear  regressions  that  compri-ed  our  initial  tests,  factors 
other  than  past  M-l  growth  were  not  considered  explicitly.  The  initial  tests, 
thus,  should  be  viewed  as  providing  only  a  rough  first  approximation  of  the 
inflation/money  relationship.  Those  results  could  be  misleading.  Changes  in 
lagged  money  growth  might  affect  inflation  only  if  there  is  full  employment,  for 
example.  Also,  the  measured  impact  of  money  growth  on  inflation  could  be 
magnified  spuriously  if  inflation  is  gaining  momentum,  or  if  import  prices  are 
increasing  concurrently.  Further  analysis  was  required  to  check  these  po-sible 
complications  and  obtain  a  more  complete  understanding  of  inflationary  proc- 
esses in  general,  and  the  inflation  money  nexus  in  specific. 

We  used  multiple  linear  regression  analysis  to  analyze  the  inflation  effects 
of  changes  in  money  growth  together  with  other  factors  that  are  widely  hold  to 
be  inflationary.  In  essence,  this  standard  econometric  procedure  permits  quanti- 
fying the  partial  and  combined  inflation  effects  of  the  diverse  factor-  that  are 
assumed  to  cause  inflation.  Using  this  standard  procedure,  wo  quantified  the 
inflationary  impact  of  money  growth  together  with  tho  part-  played  In  the 
following  factors. 

•  Buying  trends  thai  were  set  ofT  by  Korean  War. 

•  Velocity  trend-  outside  the  Korean  War  period. 

•  Import  prices. 

•  The  momentum  of  past  inflation. 

•  Production. 

•  Unemployment. 

•  Federal  budget  surpluses  and  deficits. 

Specification  of  these  variables  is  discussed  below  in  conjunction  with  our 
results. 

We  analyzed  CPI  data  covering  the  1947-1975  period.  The  data  were 
assembled  in  yearly  series  by  averaging  intra-vear  data.  Where  monthy  data 


18 

•were  available,  they  were  used.  Quarterly  data  had  to  be  used  in  the  cases  of 
import  prices,  the  deficit,  and  constant  dollar  GNP.  Use  of  yearly  statistics 
avoids  most  seasonal  adjustment  problems  as  well  as  the  overlapping  data 
problem.  On  the  other  hand,  it  should  be  recognized  that  when  data  are  blocked 
off  in  years,  relationships  that  tend  to  be  continuous  can  be  distorted.  Our 
results  thus  should  not  be  judged  by  how  well  they  explain  isolated  years. 
Rather  they  must  be  looked  at  as  statements  of  average  tendencies  over  the 
long  haul,  and  j  udged  by  their  over-all  or  average  predictive  power. 

Results 

The  results  of  our  futher  analyses  are  summarized  in  Tables  4-8. 

Table  4 

Table  4  presents  three  series  of  analyses,  with  the  second  and  third  building 
on  the  first.  In  all  series,  the  basic  period  of  CPI  changes  covered  was  1947-1975. 
Three  subperiods  also  were  covered:  1951-1975,  1956-1975,  and  1947-1970. 
The  first  series  relates  yearly  percentage  changes  in  the  CPI  to  (a)  yearly 
percentage  changes  in  M-l  two  years  ago  6  and  (b)  Korean  War  buying  trends. 
The  second  scries  adds  percentage  changes  in  import  prices  to  the  list  of  causal 
factors  (weighted  by  the  ratio  of  current  dollar  imports  to  current  dollar  GNP). 
The  third  adds  the  momentum  of  recent  inflation  (as  determined  by  the  change 
in  the  CPI  inflation  rate  last  year) . 

Table  4 
Regression  Coefficients  and  Standard  Errors 

Dependent  variable:  Yearly  percentage  change  in  the  CPI  computed  using 
3^early  averages  of  CPI  levels,  denoted  CPIYP. 

Independent  variables:  M1YP  (t—2);  yearly  percentage  change  in  M-l 
(two  years  ago).  Dummy;  1951  =  1,  1952=  — .02,  1953  =  — .38,  1954  =  — .48, 
1955  =  — .28.  PIMYPW;  yearly  percentage  change  in  import  prices  weighted 
by  imports  as  a  percent  of  GNP.  [CPIYP  (t-l)-CPIYP  (t-2)];  the  change 
in  the  yearly  inflation  rate  last  year. 

1947-75      1951-75      1956-75      1947-70 
(n=29)     (n=25)     (n=20)      (n=24) 

Series  1: 

Constant ....               >.017  i  —.162  ■ -.137  1.105 

(.515)  (.553)  (.674)  (.448) 

MlYP(t-2) 2.916  2  1.012  21.010  3.827 

(.102)  (.137)  (.156)  (.094) 

Dummy:  coefficient J  8.864  »  9.233            2  8.514 

(1.474)  (1.280)            (1.279) 

AdjR2 .771  .757  .682  .805 

SE 1.723  1.421  1.570  1.487 

DW 1.959  1.667  1.665  2.457 

S6N6S  2" 

Constant 1.116  i  .470  1.535  • .  105 

(.410)  (.422)  (.510)  (.448) 

MlYP(t-2) 2.767  2.691  2.677  2.827 

(.089)  (.121)  (.137)  (.094) 

Dummy 2  7.284  2  7.047             2  8.514 

(1.235)  (1.037)           (1.279) 

PIMYPW 21.413  2  1.367  21.392             

(.351)  (.296)  (.329) 

Adj  R2 .856  .874  .836  .805 

SE 1.368  1.024  1.127  1.487 

DW 2.185  1.606  1.594  2.457 

Ssr igs  3" 

Constant 1.535  1.554  1.836  ■  .461 

(.367)  (.406)  (.439)  (.410) 

MlYP(t-2) 2.643  2.645  2.538  2.714 

(.084)  (.118)  (.125)  (.091) 

Dummy 2  6.000  a  6.328            2  7.364 

(1.109)  (1.073)           (1.188) 

PIMYPW 2  1.403  21.347  2  1.296             

(.296)  (.283)  (.277)            

rCPlYP(M)-l_.._ 2.248  1.I66  2.465  2. 218 

lCPIYP(t-2)     J                                                                                                        (.074)  (.095)  (.162)  (.086) 

Adj  R2 _ .898  .885  .885  .843 

SE 1.153  .978  .943  1.285 

DW 2.523  1.935  2.139  2.623 

1  Coeficient  is  not  significant. 

2  Coeficient  is  significant. 

Note:  Standard  errors  are  in  parentheses  below  the  coefficients. 

•  This  means  that  the  1917  percentage  change  in  the  CPI  was  related  to  1915  M-l  growth,  etc. 
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KOREAN  WAH  BUYING  TBENDS 

The  buying  trends  Bet  off  by  the  Korean  War  were  put  into  the  equations 
by  Using  a  so-called  dummy  variable.  In  econometric  research,  dummy  vari- 
ables are  \i  ied  to  measure  the  impact  of  unique,  unexpected  exogenous  shocks. 
The  Invasion  of  South  Korea  on  June  25,  L950,  was  such  an  event.  Its  effects 
on  tin'  U.S.  domestic  economy  /lowed,  most  importantly,  from  a  buying  spree 
which  started  almo-t  immediately  and  continued  into  the  second  quarter  of 
1951,  when  wage  and  price  controls  became  effective. 

To  understand  (lie  necessity  for  u>ing  a  dummy  to  cover  Korean  War 
buying  trends,  and  its  specification,  we  have  to  go  back  to  World  War  II. 
During  World  War  II,  the  necessity  of  allocating  enormous  resources  to  the 
war  effort  caused  major  shortages  to  develop.  Demand  arising  from  wartime 
monetary  expansion  was  "pent-up"  until  after  the  war  by  rationing  programs. 
Termination  of  wartime  price  and  wage  controls  and  rationing  in  mid-1946 
released  it.  Prices  were  bid  up  29%  between  June  1946  and  dune  1948.  When 
the  Korean  War  began,  memories  of  shortages,  controls,  rationing  and  subse- 
quent huge  price  increases  were  of  sufficiently  recent  vintage  to  impel  an 
immediate  buying  spree  which  production  could  not  match.  So  in  contrast  to 
World  War  II,  when  buying  had  to  be  postponed  until  after  the  war,  the 
Korean  War  was  marked  by  an  immediate  buying  spree.  The  GNP  velocity  of 
M-  I  jumped  phenomenally  in  the  next  year.  It  increased  10%  in  the  summer  or 
third  quarter  of  1950  over  the  year-earlier  figure,  and  14%  in  each  of  the  next 
three  quarters  from  year-earlier  velocities.  These  increases  exceed  the  highest 
increase  that  can  be  expected  to  occur  with  95%  probability,  based  on  velocity 
changes  between  the  same  quarters  from  one  year  to  the  next  from  1948  to 
1970.  Using  yearly  averages,  the  increase  in  velocity  was  10.47%  in  1951,  a 
rise  that  also  exceeded  what  can  be  expected  by  chance  95%  of  the  time. 
There  can  be  no  doubt  that  the  outbreak  of  the  Korean  War  caused  an  unusual 
spending  spree  in  the  United  States. 

The  first  effect  of  the  buying  spree  was  to  quickly  bid  up  prices.  Using  yearly 
CPI  data,  this  effect  shows  up  in  1951.  A  second  and  quite  different  effect  fol- 
lowed. In  subsequent  years,  there  was  less  buying  than  would  otherwise  have 
occurred.  .lint  as  pent-up  demand  must  sooner  or  later  lead  to  a  buying  -pree, 
as  after  World  War  II,  so  too  must  a  buying  spree  which  begins  without  warn- 
ing, as  at  the  outset  of  the  Korean  War,  lead  later  to  a  buying  lull.  Put  another 
way,  when  buying  is  postponed,  demand  later  increases.  When  there  is  forward 
buying,  demand  later  decreases. 

To  capture  both  effects,  we  constructed  a  weighted  dummy  for  the  1951- 
1955  period.7  Our  hypothesis  is  that  the  invasion  of  South  Korea  caused  an 
immediate  buying  spree,  followed  by  a  period  during  which  household  and 
business  inventory  levels  attained  during  the  bu3"ing  spree  were  maintained 
at  above-normal  levels  in  fear  that  the  war  would  yet  cause  shortages.  Finally, 
when  the  war  ended  in  mid-1953,  demand  subsided  and  a  buying  lull  occurred. 
The  weights  we  used  in  constructing  the  dummy  are  1  for  1951,  —.02  for  1952, 
-.38  for  1953,  -.48  for  1954  and  -.28  for  1955.8 

'  Because  we  used  a  weighted  dummy  rather  than  separate  ones  for  each  of  the  years  we  weighted,  the  number  of 
degrees ol  freedom  Implied  by  the  number  of  observations  minus  independent  variables  is  overstated  by  four  in  all  n 
Mais  where  the  dummy  is  used.  Hut  this  is  not  crucial.  Inspection  of  the  results  shows  that  the  roles  played  by  our  in- 
dependent variables  does  not  depend  on  whether  Significance  is  tested  with  the  number  of  degrees  of  feeedom  implied  l>y 
the  tabulated  data,  or  four  less. 

Use  of  the  weighted  dummy  rather  than  separate  dummies  for  each  year,  1951-1955,  allowed  us  to  keep  the  tabulation 
of  the  results  simple. 

8  To  determine  the  exact  weights  we  regressed  the  yearly  percentage  chance  in  prices  on  yearly  percentage  M-l  growth 
lagged  two  years  and  separate  dummies  (each  equal  to  1)  for  1951, 1952, 1953, 1954  and  1955,  and  used  the  resulting 
coefficients.  In  specific,  we  arbitrarily  set  1951  =  1  and  constrained  the,  1952-1955  weights  to  equal  their  coefficients  divided 
by  the  1951  coefficient. 

We  also  computed  weights  from  a  regression  which  included  import  prices  and  inflation  momentum  as  independent 
variables.  These  weights  are  1  for  1951,  -.40  for  1952,  —.06  for  1953,  -.51  for  1954  and  -.41  for  1955.  They  differ  significantly 
in  1952  and  1953  from  the  weights  used  in  the  regressions  reported  in  Table  4  and  subsequently.  However,  for  1947  1975 
they  \  leld  results  that  are  not  very  different,  actually  providing  a  better  statistical  fit,  than  those  in  Series  3  of  Table  4. 
Using  the  alternative  weights,  CPIYP= 

Constant      +   MlYP(t-2)    +       Dummy       + 
.799*  .577*  5.660* 

(.  326)  (.  072)  (0. 898) 

AdJ  R»  =  .914;  SE  =  1.056;  DW=2.409 

•Coefficient  is  significant. 

Standard  errors  are  in  parentheses  below  the  coefficients. 

Despite  the  marginally  better  results,  we  chose  to  continue  using  the  weighted  dummy  which  we  constructed  from  the 

ients  on  the  1951-1955  dumnii  sin  the  regression  of  CPI  YP  on  only  lagged  money  growth  and  the  1951  -1955  dummies, 

without  including  either  Import  prices  or  inflation  momentum.  We  did  90  because  it  makes  more  sense  for  the  1952  weight 

to  tie  closer  to  zero  than  the  1953  weight.  We  note,  however,  that  the  procedure  we  have  used  collects  the  carry-over  of 

inllation  changes  in  the  dummy  variable  which  lowers  the  coefficient  on  the  carry-over  variable. 


PIMYPW 

+    (CPIYP(t-l)-CPIYP(t-2)] 

1.390* 

.352* 

(.270) 

(.064) 
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Series-1. — The  Scries  l  Table  4  results  indicate  that  changes  in  the  CPI 
during  the  19T)  1 —1 955  period  were  powerfully  affected  by  the  buying  spree 
that  accompanied  the  invasion  of  South  Korea  and  the  subsequent,  corollary 
buying  lull.  That  period  aside,  the  inflation  rate  was  not  affected  by  velocity 
changes  but  was  powerfully  affected  by  money  growth  lagged  two  years. 
The  impact  of  lagged  money  growth  is  shown  by  its  coefficients  in  the  Table  4 
data.  That  velocity  played  no  further  role  is  shown  by  inspection  of  Exhibit  7 
(page  36)  which  graphs  percentage  changes  in  M-l's  GNP  velocity  quarterly 
from  year  earlier  quarters  in  the  t948-1975  period.  Moreover,  adding  velocity 
to  the  independent  variables  in  the  1947-1975  regression  did  not  provide  added 
explanatory  power. 

The  full  result,  of  this  regression  is:  CTIYP= 


Constant 

+ 

M1YP0  2) 

+ 

Dummy 

+ 

Velocity 

i  .525 
(.689) 

J.90G 
(.101) 

J  7. 838 
(1.698) 

'.160 
(• 134) 

1  Coefficient  is  not  significant. 
3  Coefficient  is  significant. 

Nale:  Adj  R!-0.771;  SE  =  1.725;  OW^-1.545.  Standard  errois  arc  in  parentheses  belov/  the  coefficients. 

Series  2  and  S. —  Series  2  of  Table  4  introduces  the  role  played  by  per- 
centage changes  in  import  prices.  As  noted  above,  import  price  changes  were 
weighted  by  the  ratio  of  current  dollar  imports  to  current  dollar  gross  national 
product  or  GXP.  Weighting  was  required  because  imports  have  fluctuated  rela- 
tive to  ( iX  P,  tending  on  average  to  rise.  The  same  percentage  increase  in  import 
prices  today  is  more  important  than  in  years  past.9 

Series  3  of  Table  4  introduces  the  effect  of  the  momentum  of  past  inflation 
on  present  inflation.  The  momentum  of  past  inflation  is  measured  by  the  change 
last  year  in  the  CPI  inflation  rate  from  the  year  before. 

Both  of  these  new  variables  have  a  significant  impact  on  inflation.  As 
shown  by  the  Series  3  results,  in  combination, 

•  M-l  growth  lagged  2  years, 

•  Korean  War  buying  trends, 

•  last  year's  change  in  the  rate  of  inflation,  and 

•  this  year's  change  in  weighted  import  prices 

explain  90%  of  vear-to-year  changes  in  the  CPI  in  the   f947-1975  period, 
89%  in  the  1951-1975  and  1956-1975  periods  and  84%  in  the  1947-1970  period. 
The  Series  3  regressions  also  quantify  the  separate  contributions  of  the 
independent  or  explanatory  variables.  In  regard  to  1 947-1975, 

•  On  average,  a  1%  per  year  increase1  in  money  growth  increased  the 
rate  of  inflation  by  .643%  two  years  later.  Put  another  way,  on  average,  a 
1/2%  increase  in  monev  growth  increased  inflation  bv  1%  per  year  two  vears 
later. 

•  The  Korean  War  buying  spree  added  6%  to  the  CPI  in  1951.  The  sub- 
sequent corollarj  buying  lull  damped  inflation  by  2.3%  in  1953,  2.9%  in  1954, 
and  1.7%  in  1955. 

•  The  change  in  the  rate  of  inflation  one  yea'*  tended  to  be  carried  over  to 
tin1  next  year  with  roughly  '.<  power.  For  example,  the  4.8%  jump  in  the  rate  of 
inflation  in  1974  generated  a  further  rise  in  the  QPI  of  1.2%,  in  1975. 

•  On  average,  import  price  rises  (weighted  by  imports  as  a  percent  of 
GNP)  increased  the  CPI  inflation  rate  by  a  multiple  of  1.4.  However,  subtract- 
ing one  standard  error  reduces  the  coefficient  to  1.1.  The  result,  in  other  words, 
does  not  refute  the  Inpothesis  that  percentage  changes  in  import  prices 
(weighted  by  the  ratio  of  imports  to  GXP)  cause  roughly  proportional  changes 
in  U.S.  consumers'  prices — percent  for  percent. 


•  in  mosf  year  .  the  percentage  change  in  weighted  import  prices  was  very  small.  Exception1;  were  1 074  when  a  W", 
Miii  import  in  j.  r--  produces  a  !  :,r'  •  \  e  i  the  weighted  variable;  1973  when  the  unweighted  and  weighted  increases 
wen  i-'  .  and  1.3%,  respectively;  1951  when  they  were 21^  arid  L%;  1975  when  they  were  10..V','  and  .9'  ;.-.  and  1947  and  1948 
v  i km i  Hie  weighted  increases  v  ere  .ir; .  [nail  other  vears,  including  those  when imporl  prices  fell  the  weighted  change  was 
less  than  W%>.  In  nineteen  cases  it  was  less  than  .2%. 
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These  results  do  nol  depend  on  our  viewing  the  Korean  War  l>u\  ing  pree 
as  later  reversed.  Using  a  dummy  l  in  1951  and  0  in  all  other  year  .  i.e., 
ignoring  all  secondary  effects  of  the  Korean  War  buying  spree,  changes  the 
1947   1975  equation  oid}  marginally,  as  follows,  CPU  P 


Constant 


MlYP(t  2) 


Dummy 


PIMYPW 


|CPIYP(t   1)- 
+         ICPl.i 


'.343 
(.416) 


'.615 
(.095) 


>G.  121 
(1.517) 


»  1.510 

(.337) 


».310 
(.083) 


1  Coefficient  il  nol  significant. 

i  Cocsficient  it  significant. 

Note:  Ad)  R-'  ..861;  SE    1.342;  DW    1.945.  Standard  enois  ate  in  parentheses  below  the  coefficients. 

Table  5 

To  further  check  the  inflationary  impact  of  changes  in  import  prices,  we 
constructed  an  index  of  consumers'  prices  purged  of  import  price  nun  relat  d 
yearly   percentage  changes  in    this    index    to    the  indepentlenl    variablt      ol 

Scries  :-i.  The  results  arc  reported  in  Table  5.1U 

Table  5 

Regression  Coefficients  and  Standard  Errors 

Dependent   variable:   DCPIYP;   yearly    percentage    change    in    domestii 
prices. 

Independent  variables:  A>  specified  in  Table  4. 


1947  75 
(n  =  29) 


1956  75 
(n=20) 


1947  70 
(n  =  24) 


Series  1  (DCPIYP): 
Constant 

MlYP(t  2). 

Dummy 

PIMYPW 

rCPlYP  <t -D-1. 
LCPIYP  <t  2)    J 

Adj  R' 

SE 

DW 


1.485 

1.665 

1.436 

(.135) 

(.560) 

(.384) 

'.  'Jill 

>.C30 

'.685 

(.099) 

(.159) 

(.086) 

» 6. 309 

'  6. 493 

(1.314) 

(1.116) 

'.052 

1-.217 

(. 350) 

(.354) 

2.280 

'.695 

J.212 

(.088) 

(.207) 

(.081) 

.828 

.744 

.853 

1.366 

1.204 

1.202 

2.214 

2.204 

2.283 

>  Coefficient  is  not  significant, 
i  Coefficient  is  significant. 

Note:  Standard  enois  are  in  parentheses  below  the  coefficients. 


m  As  a  matter  of  logic,  if  the  proportioualit  j  hypothesis  is  valid,  d ti  >\  erage,  will  be  unaffected  by 

changes  in  import  prions.  The  onlj  otbei  possibilities  arc  tba    d  prici  I)  fall  or  (2 

asserting  the;  will  fall  is  that,  by  assumption,  out   lemand  for  imported  input  such  as  sugar  and  oil  is  insi  a  price. 

and  hence  when  import  prices  rise,  we  have  less  to  spend  on  dot  and  so  their  pri  i     in  >t  fall.  The.  usual  assi 

lion  underlying  the  more  widely  believed  1  trpotlu  prices  will  rise  is  that  pri  mdard 

percentage  mark-up.  Thus  as  imported  input  are  proce    cd  into  fin  e  nighoi 

ar  evei  5  stage  in  the  pi  « 

The  cost  plus  thesis  is  illustrated  bj  the  following  example,  Panel  A.  shows  initial  i  of  mart  tips  and 

prices  in  a  four  stage  production  process,  panel  jjt  sj  nvs  costs  and  sales  prices,  using  I 
t2riseincosl    ai  Stage  1.  i  nder  cost  plus  pricing,  a  $2  .■••  a  $7   Oprici 


and  a  agi  Numbi  r 


Costs 


i 
markup 


Sale;  : 


Panel  A 

1    . 

2 

3 

4 

Pani-1  B: 

! 

2 

3 

4 


'III 

.50 

$15.00 

15 

21 

20 

0 

30.  m 

30 

23 

37.  f.O 

SI  2 

0 

is 

33H 

24.00 

24 

50 

36.00 

30 

25 

15.00 

22 

Our  test  tends  to  confirm  the  proportionality  hypothesis.  As  reported  in 
Table  5,  domestic  prices  are  unaffected  by  changes  in  import  prices.  This  con- 
clusion follows  since  none  of  the  coefficients  on  the  percentage  change  in  im- 
port prices  differs  significantly  from  zero.  It  also  is  noteworthy  that  the  co- 
efficients on  the  other  variables  in  the  Table  5  regressions  are  about  the  same 
as  the  corresponding  coefficients  in  Series  3  of  Table  4.11  The  significance  of  the 
latter  is  that  import  prices  might  best  be  regarded  as  exogenous  and  used  only 
to  explain  that  part  of  our  inflation  experience  which  other  variables  cannot 
explain. 

Table  6 

Subperiods 

The  Table  4  Series  2  and  3  regressions  for  the  subperiods  provide  two 
noteworthy  results.  First,  the  coefficient  on  the  change  in  last  year's  inflation 
rate  did  not  differ  significantly  from  zero  in  1951-1975.  Second,  in  the  1956- 
1975  period,  the  coefficient  on  this  same  variable  was  relatively  high  and  that 
on  M-l  growth  relatively  low.  The  1956-1975  statistics  are  the  more  interesting. 
The  insignificance  of  the  coefficient  on  inflation's  momentum  in  1951-1975 
reflects  only  that  last  year's  change  in  inflation  played  little  role  in  wage  and 
price  decisions  during  the  Korean  War  period.  As  already  noted,  decisions 
then  were  based  on  memories  of  World  War  IT,  rather  than  on  occurrences  of 
the  most  recent  past . 

The  1956-1975  coefficients  on  the  other  hand,  are  suggestive  of  a  structural 
change  affecting  inflation  momentum  and  the  timing  and/or  force  of  the  impact 
of  money  growth  on  inflation.  Such  a  change  would  be  disturbing  if  it  litis  oc- 
curred. It  woud  mean  the  full  period  (1947-1975)  coefficients  are  unreliable 
forecasters.  There  is,  however,  an  alternative  explanation  for  the  1956-1975 
results.  Inspection  of  Exhibits  4  and  4(a)  reveals  large  offsetting  errors  in  infla- 
tion rates  predicted  by  1959  and  1960  money  supply  changes.  These  misses 
are  not  totally  unexpected  because  the  swings  in  money  supply  in  that  period 
were  unusually  sharp  and  short,  distorting  the  yearly  statistics  more  than  usu- 
ally. The  sharp  run-up  in  M-l  growth  reflected  in  the  1959  statistic,  started  in 
April,  1958,  and  was  over  a  year  later.  The  second  half  of  1959  was  marked  by 
negative  money  growth— a  decrease  in  money  supply.  The  fall  in  money  supply 
continued  into  the  first  half  of  I960,  after  which  there  was  another  sharp  re- 
versal— this  time  up.12 

Inspecting  Exhibits  4  and  4(a),  it  would  appear  that  what  happened  to 
prices  in  1961  and  1962,  viewed  together,  or  averaged,  is  reasonably  well  pre- 
dicted by  average  M-l  growth  in  1959  and  1960.  To  further  test  this  hypothe- 
sis, we  computed  regressions  for  both  1947-1975  and  1956-1975  in  which  a 
dummy  was  used  equal  to  1  in  1961  and  —1  in  1962.  The  results  are  set  forth 
in  Table  6.  They  provide  added  support  for  the  view  that  the  1959  and  1960 
M-l  statistics  are  predictably  bad  forecasters  of  later  inflation  because  of  tlie 
sharp  intra-year  changes  in  M-l  growth  that  occurred  in  1959  and  1960.  As  a 
corollary,  the  Table  6  results  also  indicate  that  we  can  reject  the  hypothesis 
that  there  has  been  a  structural  change  in  the  relationship  oi  inflation  to  money 
supply.  Taking  into  account  the  ephemeral  nature  of  the  sharp  zig-zag  in  money 
growth  in  1959-1960,  the  1956-1975  coefficient  on  logged  money  growth  is 
shown  to  be  almost  identical  to  the  1947-1975  coefficient. 


"  Twelve  of  the  13  coefficients  in  Table  5  are  within  one  standard  error  of  liirir  values  in  the  corresponding  time  period 
in  Series  3  of  Table  4.  The  exception  is  t lie  coefficient  on  the  inflation  momentum  variable  for  1956-1975.  This  is  1.2  standard 
errors  larger  in  Table  5  than  in  Table  4. 

»  In  summary,  M  1  rose  sharply  from  $136.4  billion  in  April,  195R,  to  $143.3  billion  a  year  later,  reached  $1 14.9  billion  in 
y.  1959,  and  then  dropped  to  $143.4  billion  in  December,  1959,  and  $142.6  billion  in  May,  l'.iUO.  After  May,  it  Egain  in- 
ased  and  reached  $144.2  billion  in  December  1960. 


Jul.  . 
creased 
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Table  f> 

Regression  Coefficients  and  Standard  Kkrors 

Dependent  variable:  CPIYP. 
Ne>r  independent  variables  1961-1962  dummy;  1961  =  1,  1962=  —  ! 


1947-75  1956^5 

(n    29)  (n-20) 


Constant '  .445  ■  .546 

(.355)  (.394) 

MlYP(t2).  =.664  '.630 


(.081)  (113) 


Korean  war  dummy _ >  6.  107 

(1.063) 

PIMYPW.       '1.382  11.179 

(.283)  (.243) 

rCPlYP  0-D— 1 ....                '244  1.457 

ICPIYP  0  2)     J                                                                                                                                                               (.071)  (.139) 

1961-62  dummy... i  -1.516  '  -1.553 

(.793)  (.608) 

Adj  R» .906  .915 

SE 1.104  811 

DW 2.321  1.461 


'.161 

'.242 

(.137) 

(•  150) 

!  .470 

'.375 

(.148) 

(180) 

1.124 

'  .094 

(.090) 

(.144) 

1  Coefficient  is  not  significant. 
>  Coefficient  is  significant. 

Note:  Standard  errors  are  in  parentheses  below  the  coefficients. 

We  also  tested  whether  the  inflation-money  supply  lag  structure  has 
changed  by  computing  regressions  for  1947-1975  and  1956-1975  using  Ml  YP 
at  (t-1)  and  (fc-3)  as  well  as  at  (t-2),  together  with  the  other  variables  of  the 
Table  6  regressions.  The  coefficients  on  money  (MlYP)  are  set  forth  below 
together  with  their  standard  errors.  They  show  that  the  average  lag  remains 
2  years.  We  conclude  then  that  there  has  been  no  change  in  force  or  timing  of 
the  impact  of  money  growth  on  inflation. 

1947-75  1956  75 

MlYP(t-l) 

MlYP(t-2) 

MlYP(t-3) 

'  Coefficient  is  not  significant. 
:  Coefficient  is  significant. 

Note:  Standard  errors  are  in  parentheses  below  the  coefficients. 

In  regard  to  the  structure  of  inflation  momentum,  however,  the  Table  6 
results  confirm  that  for  the  period  since  1956,  the  carry-over  of  last  year's 
change  in  the  inflation  rate  to  the  current  year  is  closer  to  Y2  than  to  yt.  Our 
guess  is  that  this  reflects  only  that  the  full  period  result,  %t  was  reduced  by 
behavior  during  the  Korean  War,  though  we  cannot  dismiss  the  possibility  that 
the  scope  of  administered  pricing  and  collective  bargaining  has  increased  in 
recent  decades. 

Table  7 

The  regressions  reported  in  Table  7  add  so-called  real  variables  to  the 
equations  reported  in  Series  :>  of  Table  4.  They  were  used  singly,  not  in  com- 
bination. 

Series  1  of  Table  7  adds  the  yearly  percentage  change  in  the  industrial 
production  index  from  the  preceding  year,  in  the  1947-1975  and  1956-1975 
periods,  and  alternatively,  the  yearly  percentage  change  in  real  GNP  in  the 
1947-1975  period.  No  additional  predictive  or  explanatory  power  was  gained 
by  adding  these  variables  to  the  analysis.  The  coefficients  on  the  new  variables 
did  not  differ  significantly  from  zero.  They  were  dropped. 


79-025—76- 
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Series  2  added  the  change  in  the  yearly  average  unemployment  rate  from 
a  year  ago,  in  the  1947-1975  and  1956-1975  periods,  and  alternatively,  the 
yearly  average  unemployment  rate  itself  in  1947-1975.  The  tabulated  results 
show  that  inflation  was  not  related  to  current  levels  or  changes  in  unemployment 
in  our  sample  period.  Nor  did  lagging  unemployment  help  explain  inflation. 

Table  7 
Regression  Coefficients  and  Standard  Errors 

Dependent  variable:  CPIYP. 

New  independent  variables:  IPYP;  yearly  percentage  change  in  the  in- 
dustrial production  index.  GNPPCON;  yearly  percentage  change  in  GNP 
measured  in  constant  dollars.  UNY;  yearly  average  of  unemployment.  UNY- 
TJNY(t-l) ;  change  last  year  to  this  year  in  the  average  unemployment  rate. 


1947-75 
(n=29) 


1956-75 
(n  =  20) 


1947-75 
(n=29) 


Series  1 : 

Constant 

MlYP(t-2) 

Dummy 

PIMYPW 

rCPlYP  (t-l)-l 
lCPIYP(t-2)    J" 

IPYP 

GNPPCON 

Adj  R= 

SE 

DW 

Series  2: 

Constant. 

MlYP(t-2) 

Dummy 

PIMYPW 

rCPIYP(t-l)-l 
LCPIYP  (t-2)    J 

UNY-UNY  (t-1).. 

UNY 

Adj  R*._._ 

SE 

DW__ 


i.361 
(.  403) 
2.641 
(.  083) 
2  5.  795 
(1125) 
>  1.424 
(.296) 
'.265 

(.  076) 
.038 
(.  036) 


.898 
1.151 
2.313 


'.500 

(•  374) 

2.656 

(.087) 

2  5. 775 

(1. 164) 

2  1. 403 

(.  299) 

'.250 

(•  075) 
i  -.142 
(.  199) 


.895 
1.165 
2.373 


'  1.001 
(•  577) 
2.531 
(•  129) 


2  1.  320 
(.  289) 

'.388 

(.264) 

•  -.  029 

(.  063) 


.879 

.968 

2.167 


i  .848 
(•  465) 
2.534 
(.  132) 


2  1.306 
(.  297) 
1.446 

(.226) 
.038 
(.302) 


.878 
.974 
2.151 


'  .360 

(.615) 

2.655 

(.092) 

2  5.  863 

(1.193) 

2  1. 423 

(.  306) 

'.255 

(.078) 


'.036 
(.  100) 
.894 
1.175 
2.430 


'.900 

(.957) 

2.640 

{.  085) 

2  5. 929 

(1. 142) 

2  1.426 

(.  306) 

>.247 

(.076) 


'  -.  074 
(.179) 
.894' 
1.174 
2.479 


'  Coefficient  is  not  significant. 
2  Coefficient  is  Significant 

Note:  Standard  errors  are  in  parentheses  below  the  coefficients. 


Moreover,  our  results  indicate  that  levels  and  changes  in  unemployment 
and  production  did  not  affect  the  relationship  of  inflation  to  money  supply  in 
the  post  World  War  II  period.  The  coefficients  on  M-l  growth  lagged  2  years 
in  the  regressions  reported  in  Table  7  are  virtually  the  same  as  in  the  regressions 
reported  in  Series  3  of  Table  4.  It  would  appear,  as  Mr.  Pierce  indicated  in  his 
testimony,  that  during  the  post  World  War  II  period,  our  economy  has  been 
close  enough  to  full  employment  on  average  for  mone}-  growth  changes  to  be 
absorbed  (after  a  lag)  primarily  in  changes  in  the  rate  of  inflation.  We  would 
caution,  however,  as  the  testimony  did,  that  with  sufficient  unemployment, 
the  relationship  breaks  down.  Experience  in  the  middle  and  late  1930's  indicates 
that  when  unemployment  exceeds  15%  of  the  labor  force,  annual  M-l  growth 
can  average  nearly  10%  for  4  to  5  years  without  substantially  increasing  prices. 
We  would  like  to  know  more  about  these  trade-offs  but  (fortunately)  our 
economy,  excepting  possibly  in  1975  and  1976,  has  operated  too  close  to  full 
employment  since  the  1930's  to  permit  gaining  more  insight. 
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Finally,  it  is  worth  briefly  exploring  why  we  failed  t<>  find  :i  significant 
relationship  between  inflation  and  the  "real"  economy.  The  reason,  we  believe, 
is  thnt  the  real  economy  affects  prices  in  two  distinct  but  opposite  ways.  First, 
when  production  and  employment  increase,  prices  tend  to  f"; » 1 1  as  increased 
supplies  compete  for  the  same  monetary  resources.  Offsetting  this  effect,  how- 
ever, is  thai  when  production  ond  employment  increase,  labor  and  materials 
markets  tighten  and  prices  tend  to  rise  because  the  same  monetary  resource 
must  compete  for  increasingly  scarce  supplies  of  labor  and  materials. 

Similar  offsets  occur  in  recessions.  Directly,  reduced  production  and 
supplies  tend  to  increase  prices.  Indirectly,  reduced  production  loosens  tabor 
and  material-  markets,  which  in  turn,  acts  to  cause  prices  to  fall. 

The  Table  7  results  with  respect  to  output  and  unemployment  reflect  these 
offsets.  In  both  the  full  1947-1075  period  and  the  1956-1975  subperiod,  the 
downward  impact  on  the  CPI  of  increases  in  the  supply  of  output  tended  to  be 
offset  by  the  fact  that  markets  tighten  and  costs  and  prices  rise  as  output 
expands.  Conversely,  the  inflationary  impact  of  output  decreases  were  offset 
by  deflationary  effects  of  markets  loosening  in  recessions  as  production  falls. 

Table  8 

Table  S  reports  the  results  of  regressions  which  added  the  deficit  to  the 
explanatory  variables  of  Series  3  Table  4.  Following  suggestions  made  by  the 
Federal  Reserve,  we  used  the  so-called  "High  Employment  deficit''  measured 
as  a  %  of  potential  GXP.  Scaling  was  necessary  because  .*!  billion  deficit  toda\ 
is  not  the  same  as  ten  and  twenty  years  ago.  We  also  tried  the  actual  deficit 
as  a  <  \  of  potential  GXP.  The  High  Employment  deficit  series  was  provided 
to  us  by  staff  of  the  Federal  Reserve  for  1952-1975.  We  restricted  our  analysis  to 
this  subperiod. 

The  results  that  were  obtained  using  the  High  Employment  deficit  lagged 
two  years  in  respect  to  CPI  changes  are  given  in  Series  1.  The  results  that  wrere 
obtained  using  the  actual  deficit  (also  lagged  two  years)  are  tabulated  in  Series 
2.  Neither  of  the  deficit  variables  was  significant.  We  also  tried  the  High 
Employment  deficit  concurrently  and  at  lags  of  one  and  three  years  in  respect 
to  CPI  changes.  The  results  of  these  experiments  differ  only  marginally  from 
those  reported  in  Table  8  Series  1. 

Table  8 

Regression  Coefficients  and  Standahd  Errors 

Dependent  variable:  CPIYP. 

New  independent  variables:  BY{t-2),  the  High  Employment  deficit  as  a  % 
of  potential  GNP  two  years  ago.  Bl(t-2):  the  actual  Federal  deficit,  as  a  %  of 
current  dollar  GXP,  lagged  two  years.  Following  convention,  deficits  w-ere 
entered  as  positive  numbers,  surpluses  as  negative  numbers. 

1954-75 
Series  1:  (n  =  22) 

Constant *  1.  087 

(.491) 

MlYP(t-2) ».520 

(122) 

Dummy 2  7.  290 

(2.  141) 

PIMYPW      *  1.203 

(.  278) 

rcpiYP(t-i)--|  ,    m 

[cPIYP(t-2)  J < ."  f S© > 

BY(t-2) '.385 

(.  326) 

Adj  R2 .897 

SE .915 

DW 2.  336 
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Table  8. — Continued 

1964-75 
Series  2:  {n  =  22) 

Constant '.  794 

(.  427) 

MlYPft-2) 2.  536 

(.  123) 

Dummy 2  6.  227 

(1.908) 

PIMYPW . 2  1.  192 

(.  299) 

rcpiYP(t-i)-i  j  ,22 

|_CPIYP)t-2)  J  (;^} 

Bl(t-2) ■ . '.  194 

242 

Adj  R2 '.  893 

SE .932 

DW . 2.  124 

1  Coefficient  is  not  significant. 

2  Coefficient  is  significant. 

Note :  Standard  errors  are  in  parentheses  below  the  coefficients. 

In  analyzing  the  effects  of  public  policy  on  inflation,  attention  usually  is 
focused  on  the  role  played  by  deficits.  It  often  is  asserted  and  is  widely  believed 
that  deficits  are  the  principal  cause  of  inflation.  For  example,  Federal  Reserve 
Board  Chairman  Arthur  Burns,  testifying  before  the  full  Committee  last 
April  declared: 

The  fact  is  that  the  inflation  started  in  the  mid-1960's  and  was  mainly  caused  by  the 
large  deficits,  continued  year  after  year,  in  the  Federal  budget.  As  a  result  of  the  excess 
demand  created  by  a  persistently  loose  fiscal  policy,  a  spiral  of  wages  and  prices  got  under 
way  in  the  private  sector  and  the  rate  of  inflation  began  to  quicken.13 

Our  results  refute  the  hypothesis  that  deficits,  actual  or  High  Employment, 
directly  cause  inflation.  This  is  not  surprising  in  the  case  of  actual  deficits  for 
actual  deficits  reflect  induced  as  well  as  purposeful  elements.  This  clouds  the 
relationship  of  actual  deficits  and  inflation.  As  Mr.  Perry  testified — 

Big  swings  in  the  budget  are  largely  induced  swings.  They  are  not  changes  that  represent 
active  movements  in  the  budget  designed  to  move  the  economy  in  a  particular  way.  Rather, 
they  reflect  the  automatic  stabilizers  of  the  budget.  ...  So  the  budget  deficits  as  actually 
experienced  mirror  the  health  or  lack  of  it  in  the  economy  .  .  .  they  don't  show  the  sort  of 
correlation  the  public  frequentty  imagines  between  inflation  and  deficits. 

A  different  reason  why  actual  deficits  do  not  show  up  concurrently  or  later 
in  higher  inflation  is  that,  given  the  stock  of  money,  financing  Government 
deficit  spending  b}'  selling  securities  tends  to  cause  compensating  changes  in 
private  deficit  spending.  New  Government  borrowing  "crowds  out"  private 
spending,  and  conversely,  surpluses  "fund"  the  private  sector.  Actual  Gov- 
ernment deficits  will  raise  consumers'  prices  only  to  the  extent  that  Government 
borrowing  is  financed  abroad,  or  finances  more  consumption  relative  to  invest- 
ment than  the  private  borrowing  it  replaces. 

Neither  the  crowding  out  or  automatic  stabilizer  arguments  can  be  used, 
however,  to  explain  why  we  did  not  find  a  significant  inflationary  impact  in 
the  case  of  High  Employment  deficits.  The  High  Employment  deficit  is  com- 
puted by  eliminating  induced  elements  from  the  actual  deficit.  Its  relationship 
to  inflation  should  not  be  clouded  bjr  the  automatic  tendency  to  run  deficits 
in  recessions  and  surpluses  in  inflation  periods.  Similarly,  because  actual 
borrowing  bears  little  relationship  to  the  High  Employment  deficit,  the 
crowding  out  thesis  can't  be  applied  to  the  High  Employment  deficit.  In  1974, 
for  example,  the  High  Employment  budget  showed  a  surplus  of  $25.4  billion 
while  the  actual  budget  was  $11.7  billion  in  deficit.  The  puzzle  is  further  compli- 
cated because,  as  will  be  discussed  in  the  next  part  of  the  report,  the  High 
Employment  deficit  expressed  as  a  percent  of  potential  GNP,  has  a  small, 
marginally  significant  effect  on  real  GNP  in  the  same  year.  Why  then  isn't 
the  High  Employment  deficit  a  significant  inflationar}'  force?  '*  Frankly,  this 


11  Honorablo  Arthur  F.  Burns,  Statement  before  the  Committee  on  Banking,  Currency  and  Housiug,  April  9,  1976 
p.  5. 

"  As  shown  by  the  results  in  Series  1  in  Table  H,  the  coefficient  has  the  right  sign  but  is  less  than  twice  its  standard 
error,  and  hence  must  be  regarded  as  not  statistically  different  from  zero.  Deducting  one  standard  error  yields  an  infla- 
tionary effect  only  .06%  for  each  1%  the  High  Employment  deficit  is  of  potential  GNP. 
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puzzle  remains  to  be  solved.  At  the  moment  we  can  only  provide  a  plausible 
speculation-  To  wit,  deficits  that  would  be  run  were  the  economy  operating  at 
high  employment,  are  self  correcting.  Immediately,  they  can  stimulate  pro- 
duction either  directly  by  purchases  (to  order)  of  new  goods  and  services,  or 
indirectly  by  reducing  existing  tax  disincentives   to   work  and    investment. 

However,  to  the  extent    that   the  economy  would  lie  stimulated  by  these  High 

Employment  deficits,  government  revenues  will  rise  and  they  will  change  into 
surpluses.  Moreover,  under  the  current  tax  rate  structure,  the  reversal  will 
happen  very  quickly  in  inflation.  The  result  is  that  High  Employment  fiscal 
stimulus,  holding  the  money  supply  constant,  peters  out  before  enough  time 

can  pass  for  prices  to  respond. 

Actual  deficits  financed  by  creating  new  money  are  another  matter.  In 
this  case,  there  is  crowding  out  not  only  in  financial  markets,  but  in  goods  and 
services  markets.  Prices  are  bid  up  directly.  Wc  have,  therefore,  some  sympathy 
for  Chairman  Burns'  remarks.  Deficits  can  create  enormous  problems  for  the 
Federal  Reserve,  and  be  transmitted  to  the  CPI  through  Federal  Reserve 
money  Bupply  policies.  Definitely,  this  has  happened  at  some  points  in  the 
past.  As  Governor  Partee  told  the  Subcommittee: 

I  think  we  must  recognize  that  the  Federal  deficit's  inflationary  effect  may  well  Bhow 
up  in  monetary  policy,  in  the  monetary  aggregates,  because  a  large  Federal  deficit  will, 
other  things  being  equal,  put  substantial  upward  pressure  on  interest,  rates  and  il  will  tend 
to  induce  a  faster  rale  of  monetary  expansion  just  in  order  to  hold  the  Bystem  together. 
Therefore,  a  large  Federal  deficit  may  not  as  a  deliberate  matter,  and  not  because  the 
Secretary  of  the  Treasury  says  it  must  he  so — it  may  give  you  a  higher  monetary  growth 
rate,  and  then  the  monetary   growth  rate  is  later  reflected  in  inflation. 

The  point,  in  short,  is  that  M  1  growth  is  our  economy's  inflation  con- 
ductor. To  the  extent  that  large  deficits  (actual)  have  compelled  the  Federal 
Reserve  to  accelerate  Ml  growth  in  the  past,  as  Governor  Partee  states, 
then,  in  some  ultimate  or  first-cause  sense,  inflation  is  "mainly  caused  by  the 
large  deficit-,,"  as  Chairman  Burns  asserts.  However,  the  chain  of  causation 
from  deficits  to  accelerated  money  growth  to  inflation  contains  weak  links 
both  as  a  matter  of  history  and  logic,  as  discussed  next. 

As  a  matter  of  historical  record,  years  of  large  M-l  growth  are  not  always 
years  when  deficits  are  large  (relative  to  GNP).  For  example,  in  1973,  M-l 
growth  was  7.46%,  higher  than  an}-  other  year  in  the  1952-1975  period,  al- 
though the  deficit  was  only  }{  of  1%  of  GNP.'  (For  the  entire  1952-1975  period, 
the  deficit  averaged  1%  of  GNP.)  In  1969,  M-l  growth  was  6.02%,  fourth 
highest  in  the  1952-1975  period,  although  the  budget  was  in  surplus.  More- 
over, large  deficits  are  not  always  associated  with  rapid  M-l  growth.  By  far  the 
largest  deficit  occurred  in  1975  when  M-l  growth  averaged  only  4.25%. 
Another  large  deficit  occurred  in  1958  when  M-l  growth  was  only  3.05%. 
Thus  there  is  strong  evidence  both  that  rapid  money  growth  can  occur  in  the 
presence  of  moderate  and  small  deficits  and  even  surpluses,  and  that  large 
deficits  need  not  lead  to  rapid  money  growth.  Finally,  as  a  matter  of  logic, 
there  is  no  reason  why  the  Federal  Reserve's  money  policy  should  be  shaped 
in  any  substantial  way  by  the  size  of  the  Treasury's  deficits.  There  is  no  statute 
requiring  that  the  Fed  accommodate  or  ease  the  Treasury's  financing  problems, 
and  the  evidence  strongl}'  indicates  it  shouldn't. 

Predictions 

The  behavior  of  economic  variables  is  determined  by  the  joint  and  simul- 
taneous operation  of  a  number  of  economic  relations.  Our  model,  though  ad- 
mittedly a  simplification  of  the  complexities  of  reality,  captures  the  crucial 
features  of  the  inflation  process.  From  the  understanding  that  the  model  gives 
of  the  system,  we  may  predict  the  future  course  of  inflation,  and  possibly  also 
control  it  to  improve  economic  performance  and  welfare.  For  example,  the 
regression  that  covers  1947-1975  which  is  reported  in  Series  3  of  Table  4  may 
be  applied.  It  closely  tracks  our  inflation  experience,  year  to  year,  throughout 
the  post  World  War  II  period  using  only  four  explanatory  variables,  viz. 

•  M-l  growth  2  years  earlier, 

•  Korean  War  buying  trends, 

•  Import  price  changes,  and 

•  The  momentum  of  past  inflation. 
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Exhibit  5  graphs  year-to-j'ear  percentage  changes  in  the  CPI  predicted 
by  this  equation  and  actual  CPI  percentage  changes  during  the  1947-1975 
period.  The  predicted  and  actual  CPI  inflation  rates  also  are  tabulated  in 
Table  9  along  with  the  differences  between  them  from  year  to  year. 

TABLE  9.-PREDICTED  AND  ACTUAL  INFLATION  RATES  USING  THE  1947-75  SERIES  3  TABLE  4  REGRESSION 

CPIYP  i  Predict'  DlfP  Diff  2 « 

Dale  (January): 

1917 

1918 

1949 

1950 

1951..... 

1952 

1953 

1951 

1955 

1956 

1957 

1958..... 

1959 

1960 

1961..... 

1952 

1963 

1964 

13j5 

1965 

1967. 

1968 

1959 

1970 

1971 

1972 

1973 

1974 

1975 

1976 _ - - 

Minimum 

Maximum... 

Mean 

Standard  deviation 

1  Yearly  average,  CPI,  percent  change. 

a.535+0.643XMlYP(t-2)+6Xdummy+1.403XPIMYPW+0.248X[CPIYP(t-l)-CPIYP(t-2)l. 
»  CPIYP— Predict. 
*  DiffXDiff. 

The  single  largest  error  or  difference  occurs  in  1949  when  the  equation 
overpredicts  inflation  by  2.62%.  The  reason  for  the  overprediction  is  that  1949 
was  marked  b}T  sharp  increases  in  agricultural  and  raw  materials  supplies  which 
generated  substantial  exogenous  and  unpredictable  downward  pressure  on  the 
food  and  apparel  and  upkeep  components  of  the  CPI.  These  components  fell 
4%  and  3.8%  respectively,  in  1949. 

Further  examination  of  the  differences  between  actual  and  predicted 
inflation  rates  reveals  no  other  years  when  exogenous  supply  changes  played  a 
major  role  in  our  post  World  War  II  inflation  experience.  Nor  docs  such  analysis 
provide  evidence  that  administered  pricing  or  collective  bargaining  exerted 
upward  pressure  on  prices  separate  from  the  roles  they  play  in  generating  in- 
flation momentum,  which  is  captured  by  the  regression  coefficient  on  last 
year's  change  in  the  inflation  rate.  On  the  other  hand,  the  wage-price  freeze  in 
1971  undoubtedly  helps  to  account  for  overpredicting  inflation  that  year.  Also 
the  persistent  pattern  of  overpredictions  from  1963  to  1967,  averaging  .75%  per 
year,  is  consistent  with  the  view  that  the  Kennedy-Johnson  Administration 
guidelines  served  to  damp  (or  repress)  inflation.  We  would  caution,  however, 
that  the  apparent  success  of  the  guidelines  may  have  been  due  to  the  relatively 
low  inflation  base  in  the  immediately  prior  years  (1959-1962).  Guidelines  may 
be  more  difficult  to  implement  successfully  today  because  recent  inflationary 
experience  probably  has  made  all  of  us  less  receptive  to  White  House  requests 
to  hold  the  line  on  wages  and  prices. 

As  observed  earlier,  our  results  should  not  be  judged  b}^  how  well  they 
explain  individual  years.  They  must  be  looked  at  as  statements  of  average 
tendencies  over  the  long  haul,  and  judged  by  their  overall  or  average  predic- 
tive power.  Only  time  will  tell  whether  our  regressions  will  predict  and  track 
future  inflation  as  well  as  they  approximate  past  inflation.  Naturally,  our  bet  is 
that  they  will. 
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In  this  regard,  it  is  important  to  stress  that  although  our  regressions  can 
be  used  to  predict  ahead,  any  forecasts  made  with  them  are  conditional  and 
subject  to  a  known  range  of  error.  Using  the  1947-1975  Series  3  Table  4  regres- 
sion to  predict  the  CPI  inflation  rate  in  say  1980  we  must  know  the  percentage 
change  in  weighted  import  prices  that  year,  the  change  in  the  CPI  inflation 
rate  between  1978  and  1979,  and  the  percentage  growth  in  M-l  in  1978.  For 

1976,  we  need  M-l  growth  of  1974  and  the  change  in  the  inflation  rate  between 

1974  and  1975,  both  of  which  are  available  noW,  and  the  change  in  weighted 
import  prices  in  1976  which  is  not.  For  next  year  (1977),  only  M-l  growth  now 
is  in  hand.  In  using  our  regressions  to  forecast  next  year's  inflation  rate,  how- 
ever, we  would  also  caution  that  the  M-l  growth  statistics  now  published  for 

1975  are  likely  to  be  revised  upwards  by  about  .6%. 

Using  the  1947-1975  cornerstone  Series  3  Table  4  regression,  and  guessing 
that  weighted  import  prices  will  rise  %%  this  year  over  1975,  our  bold  or  precise 
estimate  is  that  the  CPI  will  average  4.3%  higher  in  1976  than  in  1975.  We  are, 
moreover,  95%  confident  that  the  increase  will  range  between  2%  and  6.6% 
and  would  bet  2  to  1  that  the  rise  in  prices  will  range  between  3.1  and  5.5%.15 
At  the  moment,  it  appears  that  the  increases  will  be  near  the  top  of  our  2  to  1 
confidence  interval.  Assuming  that  this  year's  increase  turns  out  to  be  5.5%, 
and  import  prices  (weighted)  rise  1%  in  1977,  our  2  to  1  bet  for  1977  is  for 
inflation  to  taper  off  further  to  3.8%  plus  or  minus  1.2%. 

Other  equations  might  be  used  to  predict  future  inflation.  One  is  an  ad- 
justed version  of  the  1947-1970  Table  5  regression.  The  adjustment  involves 
adding  the  change  in  weighted  import  prices  to  the  regression  forecast  to  obtain 
the  final  forecast. 

The  rationale  for  using  this  procedure  is  that,  as  previously  discussed,  our 
results  tend  to  confirm  the  hypothesis  that  on  balance  domestic  prices  are 
not  substantially  affected  by  changes  in  import  prices.  This  being  true,  it 
follows  that  import  price  changes  can  be  regarded  as  exogenous  and  operating 
to  cause  the  CPI  to  change  exactly  in  proportion  to  the  change  in  weighted 
import  prices.  We  now  know  that  import  prices  can  affect  the  CPI  (though  not 
domestic  prices).  Using  this  knowledge  together  with  the  adjusted  1947-1970 
Table  5  regression  in  the  1971-1975  subperiod,  provides  a  post  sample  test  of 
the  usefulness  of  our  results  for  forecasting  purposes.  Predicted  inflation  rates 
using  this  procedure  are  given  in  Table  10  along  with  actual  CPI  inflation  for 
the  1971-1975  post-regression  period.  Also  given  are  forecasts  for  1976  and 

1977,  the  former  assuming  weighted  import  prices  rise  only  ){%  this  3rear,  and 
the  latter  assuming  a  1%  increase  in  1977,  and  that  1976  inflation  equals  5.5%. 
Inspection  of  the  1971-1975  predictions  reveals  that  this  equation  is  useful  for 
forecasting  purposes  now  that  we  know  substantially  the  role  played  by 
import  prices.16 

TABLE  10.— ACTUAL  INFLATION  RATES  AND  PREDICTIONS  USING  THE  ADJUSTED  1947-70  TABLE  5  REGRESSION 

Actual  Predicted  Difference 

1971 

1972 _ 

1973 

1974 

1975 

1976 

1977 


4.26 

4.96 

-.70 

3.31 

3.18 

.13 

6.22 

6.15 

.07 

11.04 

10.08 

.96 

9.13 

7.45 
'4.3 
2  3.6 

1.68 

Mean  square  error .85 

1  The  95  percent  confidence  limits  are  2  to  6.6  percent.  It  is  a  2  to  1  bet  that  the  CPI  increase  will  range  between  3.2  and  5.4  percent. 

2  The  95  percent  confidence  limits  are  1.2  to  6  percent.  The  odds  are  2  to  1  that  the  increase  will  range  between  2.4  and  4.8  percent. 


'5  The  95%  confidence  range  equals  the  precise  estimate  (1.3%)  plus  and  minus  two  regression  standard  errors  (1.15%) . 
The  2  to  1  limits=4.3%  plus  and  minus  1.2%. 

"  As  was  discussed  earlier,  the  momentum  of  a  change  in  inflation  last  year  probably  carries  over  to  the  current  year 
with  greater  force  than  the  .212  estimated  by  the  1047-1070  Table  5  regression.  We  are  confident  that  the  true  value  of  the 
carry-over  coefficient  lies  between  .2  and  .5,  and  would  give  odds  that  it  is  between  .3  and  .4.  In  most  years,  it  does  not 
matter  very  much  whether  the  carry-over  coefficient  is  .2  or  .5.  In  recent  years,  however,  the  inflation  rate  has  jumped 
up  and  down  enough  for  it  to  matter  very  much  whether  momentum  equals  .2  or  .5.  Using  .35  to  estimate  the  carry-over, 
for  example,  increases  predicted  inflation  rates  in  1971,  1974  and  1975  to  5.03,  1049  and  8.12  percents  respectively,  and 
decreases  them  to  2.96,  6.02,  4.00  and  2.63  percents  in  1972,  1973,  1976  and  1977.  For  the  1971-1975  period,  the  mean  square 
error  is  .42,  which  is  substantially  better  than  obtained  using  the  adjusted  1917-1970  Table  5  regression.  However,  the 
comparison  may  not  prove  so  favorable  to  the  higher  carry-over  assumption  after  the  results  for  1976  and  1977  are  known. 
Time  and  further  research  are  needed  to  find  a  carry-over  coefficient  whoso  value  we  can  be  confident  about. 
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CONTRIBUTIONS 

Finally,  we  set  forth  in  Table  11  the  specific  yearly  contributions  to  in- 
flation in  the  1947-1975  period  of  lagged  M-J  growth,  import  prices,  the  mo- 
mentum of  past  inflation  and  the  Korean  War  buying  spree  as  assigned  by  the 
cornerstone  regression  covering  1947-1975,  which  is  reported  in  Series  3  of 
Table  4,  and  the  adjusted  Table  5  regression  for  1947-1970.  These  data  show- 
that  M-l  growth  is  the  key  to  understanding  and  controlling  inflation.  In 
specific, 

•  M-l  growth  in  excess  of  our  economy's  potential  to  increase  production 
can  cause  inflation  by  itself. 

•  Virulent  inflation  can't  endure  without  corresponding  M-l  growth. 

•  Inflation  will  persist  and  gain  momentum  no  matter  how  it  starts  if  it 
is  accommodated  by  M-l  growth  in  excess  of  our  economy's  potential  to 
increase  production. 

During  the  1947-1975  period,  we  experienced  four  separate  waves  of  in- 
flation—1947-1948,  1951,  1966-1971,  and  1973-1975.  The  first  had  its  roots  in 
World  Wrar  II.  It  subsided  rapidly  because  M-l  growth  declined  rapidly  after 
1945.  The  second  was  triggered  by  the  Korean  War.  It  lasted  only  a  year  be- 
cause M-l  growth  was  not  rapid  enough  to  sustain  it.  The  third  wave  of 
inflation  began  to  build  up  with  escalation  of  the  Vietnam  War  in  the  middle 
1960's.  It  gained  momentum  throughout  the  late!  1960's,  peaked  in  1971  and 
quickly  tapered  off.  The  course  of  the  Vietnam  War  inflation  was  almost 
entirely  predictable  by  looking  at  past  M-l  growth. 

TABLE  11.— CONTRIBUTIONS  TO  INFLATION,  1947-75 


MlYP(t-2) 

Dummy 

Import  price; 

Inflation  carryover     | 

Date 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

January  1947 

10.49 

11.15 
4.99 

0 
0 

0 

0 

1.09 
.50 

0.78 
.36 

1.54 
1.49 

1.31 

January  1948 

4.42 

1.27 

January  1949 

3.05 

3.43 

0 

0 

-.27 

-.19 

-1.69 

-1.44 

January  1950 

.30 

.32 

0 

0 

.44 

.32 

-2.15 

-1.84 

January  1951 

-.66 

-.71 

6.00 

6.49 

1.37 

.97 

.51 

.44 

January  1952 

1.73 

1.84 

-.13 

-.14 

-.21 

-.15 

1.71 

1.44 

January  1953 

2.86 

3.05 

-2.25 

-2.44 

-.27 

-.19 

-1.40 

-1.20 

January  1954 

3.24 

3.45 

-2.89 

-3.13 

.09 

.06 

-.37 

-.32 

January  1955 

1.59 

1.70 

-1.73 

-1.87 

-.01 

-.01 

-.10 

-.09 

January  1956 

.98 

1.04 

0 

0 

.13 

.09 

-.15 

-.13 

January  1957... 

2.05 

2.18 

0 

0 

.10 

.07 

.43 

.37 

January  1958 

.77 

.82 

0 

0 

-.25 

-.18 

.48 

.41 

January  1959 

.34 

.37 

0 

0 

-.07 

-.05 

-.17 

-.14 

January  1960 

.76 

.81 

0 

0 

.08 

.06 

-.45 

-.38 

January  1961 

2.46 

2.62 

0 

0 

-.05 

-.03 

.14 

.12 

January  1962 

-.07 

-.07 

0 

0 

-.13 

-.09 

-.11 

-.09 

January  1963 

1.36 

1.44 

0 

0 

.08 

.06 

.02 

.02 

1.41 

1.50 

0 

0 

.14 

.10 

.02 

.02 

January  1965 

1.87 

1.99 

0 

0 

.07 

.05 

.02 

.01 

January  1966 

2.56 

2.73 

0 

0 

.16 

.11 

.07 

.06 

January  1967 

2.75 

2.93 

0 

0 

.03 

.02 

.35 

.30 

January  1968 

3.00 

3.19 

0 

0 

.08 

.06 

-.05 

-.05 

January  1969 

2.55 

2.72 

0 

0 

.23 

.17 

.36 

.30 

January  1970 

4.60 

4.90 

0 

0 

.58 

.41 

.30 

.26 

3.87 

4.12 

0 

0 

.42 

.30 

.12 

.10 

January  1972 

2.48 

2.64 
4.57 

0 
0 

0 
0 

.63 
1.87 

.45 
1.33 

-.41 

-.24 

-.35 

January  1973 

4.29 

-.20 

January  1974 

4.55 

4.84 
5.11 

0 
0 

0 
0 

5.89 
1.24 

4.20 
.88 

.72 
1.19 

.62 

January  1975 

4.80 

1.02 

Note:  (1)  .643XM1YP  (t-2);  (2)  .685XM1YP  (t-2);  (3)  6xDummy;  (4)  6.493XDummy;  (5)  1.403XPIMYPW;  (6)  PIMYPW;  (7)  .248 
X1CPIYP  (t-l)-CPIYP  (t-2));  (8)  .212XICPIYP  (t-l)-CPIYP  (t-2)|. 
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As  shown  in  Table  11,  actual  inflation  and  inflation  predicted  by  M-l 
growth  moved  together  from  1966  to  1972  excepting  only  in  1969. 17 

The  fourth  wave  of  inflation  began  in  1973.  It  became  exceedingly  virulent 
in  1974  and  began  to  subside  in  1975.  The  pattern  of  this  latest  inflation  episode 
(through  1975)  has  been  dictated  primarily  by  changes  in  import  prices,  and 
to  a  lesser  extent  by  its  own  momentum.  The  underlying  trend,  on  the  other 
hand,  throughout  the  1973-1975  period  was  based  on  past  M-l  growth.  From 
1971  to  1973,  yearly  M-l  growth  ranged  between  6.7%  and  7.5%.  These  rates 
will  accommodate  so-called  "steady  state"  or  continuing  yearly  CP1  increases 
averaging  4.6%  to  5.1%  and  ranging  up  to  6.7%. 


It  is  widely  believed  today  that  our  underlying  or  base  inflation  rate  is  6%- 
7%,  and  that  other  factors  will  increase  inflation  next  year  and  in  1978  to  the 
8%~9%  range.  Our  results  require  us  to  disagree  on  both  counts.  The  base 
inflation  rate  may  have  been  6%-7%  last  year.  Such  a  range  can  be  obtained 
by  adding  the  precise  estimates  of  inflation  expected  as  a  result  of  1973  M-l 
growth  (5.0%-5.3%)  to  the  expected  contribution  from  the  1974  acceleration 
of  inflation  (1.0%-1.2%)  and  the  constant  term  (.4%-.5%).  But  that  was  last, 
year.  The  momentum  is  now  down  not  up,  and  furthermore,  M-l  growth  was 
reduced  after  1973.  Using  the  relevant  M-l  growth  (1974-1975)  and  taking 
into  account  that  the  momentum  is  now  down,  we  believe  that  our  base  domestic 
inflation  rate  is  now  3%-5%  and  will  drop  to  the  2%-4%  range  in  1977.  How- 
ever, for  1978,  using  M-l  statistics  now  published  for  1976,  our  analysis 
leads  us  to  forecast  an  increase  in  base  inflation  back  to  the  3%-5%  range 
because  M-l  growth  accelerated  a  little  more  than  1%  in  1976.  To  the  extent 
that  currently  available  1976  M-l  statistics  are  revised  upwards,  our  1978 
inflation  forecast  will  be  low.  Present  indications  are  that  M-l  will  be  revised 
upwards  l%-2%  this  year,  which  would  require  raising  the  prediction  of  base 
inflation  in  1978  by  ){%  to  1%.  Looking  beyond  1978,  our  forecast  is  for  gradual 
reduction  of  the  base  domestic  inflation  rate  to  the  l%-3%  level,  if,  in  con- 
trast to  1965-1973,  the  Federal  Reserve  follows  a  non-inflationary  course, 
gradually  reducing  money  growth  from  the  present  4K%-6)£%  range  to2%-4% 
beginning  gradually  in  1977  as  unemployment  recedes. 


"  The  relevant  data  are  as  follows: 


Year: 

1966 ■ 

11(67... 

1968.. 

1969 

1970 

1971... , 

1972... 

Average 

Percent  of  the  average  actual  inflation  rate  attributable  to  lagged 
M-l  growth 


Inflation  attributable  to 

Actual 

lagged  M-l  growth  (percent) 

(percent) 

Column  1  ' 

Column  2 3 

2.99 

2.56 

2.73 

2.78 

2. 75 

2. 93 

4.21 

3.  (10 

3.19 

5.42 

2.55 

2.72 

5.90 

4.60 

4.90 

4. 26 

3.87 

4.12 

3.31 

2.48 

2.64 

4.12 

3.12 

3.32 

75.7 

81.0 

'  Source:  Col.  (1)  of  table  11. 
'  Source:  Col.  (2)  of  table  11. 


PART   III 
Recession 

Smcc  1947,  this  country  has  suffered  through  six  recessions  and  one  mini- 
recession.  The  firsl  of  these  episodes  began  in  November  L948  after  the  rapid 
and  severe  inflation  of  l'.Mti  MMs  had  been  broken.  It  ended  eleven  months 
later  in  October  L949.  The  latesl  episode  began  in  November  L973,  picked  up 
force  after  mid-1974  and  ended  in  March  1<)7").  The  dates  and  major  charac- 
teristics of  U.S.  recessions  in  the  L947  L975  period  are  given  in  Table  L2.  To 
.-how  these  episodes  in  proper  context,  we  also  have  set  forth  the  date-  and 
major  characteristics  of  the  great  depression  of  L929  1933. 

Sharp  prolonged  decreases  in  money  growth  preceded  each  recession 
episode.  Moreover,  sustained  monetary  expansions  helped  to  promote  recovery 
in  each  case.  These  fundamental  facts  are  shown  in  Exhibit  ti.  This  exhibit  plot  - 
percentage  changes  in  M— 1  growth  between  the  same  month-  from  one  year  to 
the  next  from  L948  through  September  197t>.  and  delineate-  recession  periods 
with  lines  from  the  time  axis.  It  provides  powerful  graphic  evidence  that  trends 
in  economic  activity  are  closely  related  to  trends  in  money  growth.  Specificalty  , 
(I)  slowing  money  growth  sharply  for  any  prolonged  period  weaken-,  the  econ- 
omy and  increases  the  risk  of  recession;  (2)  once  underway,  recessions  are 
aggravated  by  continuing  to  retard  money  supply  growth;  and  ('■{)  monetary 
expansion  in  and  immediately  after  recessions,  promotes  recovery.  Money 
supply,  however,  is  not  the  only  determinant  of  economic  activity. 

TABLE  12.— RECESSION  DATES  AND  MAJOR  CHARACTERISTICS,  1947-75,  ANO  THE  GREAT  DEPRESSION  OF  THE  1930s 


Dates 


November  1948  to  October  1949... 

July  1953  to  May  1954 

July  1957  to  April  1958 , 

April  1960  to  February  1961 

October  1966  to  October  1967 

December  1969  to  November  1970. 
November  1973  to  March  1975 


Largest  4-quarter  decline  :n  GNP 
Terminal 

Peak  unemployment 

Duration 

(months) 

Percent                 quarter 

Rate  (percent)    Date 

11 

-1.35                  1949-4 

7.  9    October  1949. 

10 

-3. 29                  1954-2 

6. 1    September  1954. 

9 

-2.5                      1958-1 

7.5     July  1958. 

10 

-.55                   1961-1 

7.  1     May  1961. 

12 

(') 

4.  0    October  1967. 

11 

-.  57                  1970-4 

6. 1    December  1970. 

16 

-5.63                  1975-1 

8.9    May  1975. 

'  Growth  slowed  but  did  not  fall.  It  slowed  from  7.70  percent  fo 
1966-4,  and  to  2.56  pe:cent  in  the  4  qua.teis  ending  in  both  1967- 

tie  4  quarters  ending  1965-4  to  4.29  percent  in  the  4  quarters  ending 
and  1967-2. 

Largest  calendar  year  decline 

Yearly  average 

The  Great  Depression                                      (n.onths) 

Percent                      Year 

Rate  (percent)                      Year 

August  1929  to  March  1933 43 

'-13.49                      1932 

2^.9                      1933 

>  This  fall  followed  decreases  of  9.26  percent  in  1930  and  7.48  percent  in  1931. 

Velocity 

Changes  in  money's  velocity  also  play  an  important  part  in  recessions. 
Exhibit  7  charts  yearly  percentage  changes  in  M-l  velocity  between  the  same 
quarters  from  one  year  to  the  next  from  1948  to  197G.  As  noted  earlier,  velocity 
equals  current  dollar  GXP  divided  by  M-l.  The  chart  shows  the  extraordinary 
rise  in  velocity  during  the  early  stages  of  the  Korean  War,  and  a  roller-coaster 
pattern  much  like  that  exhibited  by  M-l  growth  thereafter.  However,  changes 
in  velocity  did  not  tilt  upwards  as  did  money  growth  in  the  late  1960's  and 
early  1970's,  when  inflation  was  relatively  high.  As  was  observed  earlier,  aside 
from  the  Korean  War  period,  price  trends  were  not  related  to  velocity  trends. 
The  impact  of  velocity  changes  showed  up  rather  in  changes  in  economic 
activity. 
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As  depicted  in  Exhibit  7,  changes  in  velocity  have  been  pro-cyclical.  The 
fnn<l  in  velocity  moved  sharply  down  together  with  economic  activity  in 
even  recession,  though  the  downturn-  in  1969  1970  and  1973  1975  were  nol 
nearly  as  severe  as  in  earlier  recessions.  Also  in  every  episode,  the  trend  in 
velocity  changed  from  down  to  up  very  nearly  coincident  with  recovery.  The 
upturn  was  especially  po^  erful  in  1975,  and  appears  to  have  been  the  dominatil 
force  underlying  recovery  from  the  1973  1975  recession. 


To  obtain  a  more  comprehensive  picture  of  ihe  forces  at  work  in  economic 

cycles,  changes  in  velocity  must  he  looked  at  in  conjunction  with  money  supply 
changes.  Several  conclusions  emerge"  from  studying  Exhibits  6  and  7  together. 

In  specific 

•  Year  to  year  money  growth  slowed  well  in  advance  of  the  recession 
periods,  while  changes  in  year  to  year  velocity  peaked  in  the  same  quarter 
that  economic  activity  did  in  1957,  1966,  19(H),  and  1973;  and  one  quarter 
earlier  in  1953  and  I960.1  It  would  appear  from  these  data  that  for  a  time  rising 
velocity  will  sustain  .'in  expansion  even  in  the  face  of  a  slowdown  in  money 
growth.  Inevitably  however,  a  sharp  prolonged  slowdown  in  money  growth 
undermines  confidence,  which  in  turn  causes  the  trend  in  velocity  to  peak  and 
a  recession  to  follow. 

•  Year  to  year  money  growth  and  velocity  accelerated  together  a!  the 
same  tin"'  that  '••onomie  activity  turned  up  in  1949,  1954  and  11*75.  In  1958, 
tooney  growth  accelerated  one  quarter  before  the  trend  in  velocity  tinned 
from  down  t<  up  and  economic  activity  rose.  In  1961,  1967  and  197(1,  money 
growth  turned  up  well  in  advance  of  the  trend  in  velocity  and  economic 
activity.  It  would  appear  from  these  data  that  recessions  endure  as  long  as 
the  trend  in  velocity  is  down.  However,  if  money  growth  is  maintained  com- 
mensurate with  the  economy's  production  potential,  inevitably  confidence  is 
restored,  the  velocity  trend  bottoms,  and  recovery  begin-. 

In  summary,  during  the  1948-1975  period,  the  effects  of  money  supply  and 
velocity  changes  on  economic  activity  usually  have  been  procyclical.  To  their 
credit,  Federal  Reserve  policymakers  usually  acted  quickly  to  accelerate 
money  growth  in  recessions.  By  repairing  the  economy's  monetary  foundation, 
they  increased  the  likelihood  of  a  strong  recovery  occurring  when,  inevitably, 
the  trend  in  velocity  turned  up,  whether  by  chance  or  because  confidence 
inevitably  returns  with  resumption  of  monetary  growth.  On  the  other  hand, 
seven  times  in  the  past  thirty  years,  the  Fed  caused  or  failed  to  prevent  money 
growth  from  slowing  sharply  for  a  period  long  enough  to  undermine  the 
economy's  monetary  foundation  and  increase  the  risk  of  recession.  Moderate, 
stable  money  growth  might  not  have  prevented  these  recessions,  but  it  most 
certainly  would  have  greatly  diminished  their  severity. 

Determinants  of  Changes  in  Real  GNP 

To  further  our  understanding  of  how  recessions  develop  and  end,  we  used 
linear  multiple  regression  analysis  to  quantify  the  effects  on  real  or  constant 
dollar  GNP  of  concurrent  changes  in  money  supply  and  the  following  other 
factors; 

•  Percentage    changes   in    the    CPI,    and    alternatively   in    domestic   and 

import  prices;  all  lagged  one  year. 

•  The  change  in  the  inflation  rate  last  year,  lagged  a  year,  and  alterna- 

tively, entered  concurrently. 

•  Unemployment  lagged  one  year. 

•  Concurrent  changes  in  the  high  employment  Federal  deficit  scaled  by 

potential  GNP. 

As  in  the  case  of  our  inflation  regressions,  the  data  were  assembled  in  yearly 
series  by  averaging  intra-year  data.  Changes  were  measured  as  percentages 
from  the  year  earlier  average.  The  results  are  given  in  Table  13. 


1  rjbta  limitations  prevent  determining  the  timing  of  the  change  in  velocity's  trend  in  relation)  to  the  1948-1949recession. 
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Si  rii  s  1 

The  Series  l  Table  13  regressions  relate  5  earrj  percentage  changes  in  constant 

dollar  GNP  to  ( L)  concurrent  yearly  percentage  changes  in  M-i  ;  (2)  the  yearl} 
average  unemployment  rate  lagged  a  year;  (3)  yearly  percentage  changes  in  the 
CP1  lagged  a  year;  (4)  inflation  momentum  as  measured  by  the  change  in  the 

inflation  rate  last  year,  entered  concurrently  and  alternatively  lagged  B  year  in 
relation  to  constant  dollar  GNP;  and  (5)  the  High  Employment  Federal  deficit 

scaled  by  potential  GNP  and  entered  concurrently. 

Series  2 

The  Series  2  Table  13  regressions  replace  changes  in  the  CPI  with  changes  in 

the  domestic  and  import  components  of  prices.  The  sole  purpose  ol'  this  series 
was  to  test  whether  increases  in  import  prices  cause  recession  as  well  as  inflation. 


Table  13 
Regression  Coefficients  and  Standard  Errors 

Dependent  variable  GNPPCON.  as  already  defined. 

Independent  variables:  As  already  defined,  MIYP,  <  ,l'JYIJ(t—l),  [CPIYP 
(t-1)~<r/)-ra~2)](t-l),  UNY(t-l),  and  BY  in  Series  1,  and  DCPIYP 
(t-1)  and  PIMYPW(t-l)  in  Series  2. 


1953  75 

1953  75 

1953  75 

1953  75 

1953  75 

(n=23) 

(n=23) 

(n  =  23) 

(n  =  23) 

(n=23) 

Series  1: 

22.  550 

>-2.293 
(1.421) 

2-2.880 
(1.210) 

2-3.046 
(1.239) 

2-2.528 

(.769) 

(.  896) 

MIYP 

-.806 

2.747 
(.156) 

2.656 
(.134) 

2. 640 
(.137) 

=.  728 

(.199) 

(.101) 

CPIYP(t-l) _ 

2— .870 

2-.  850 

2-.  888 

2-.  805 

2-1.011 

(.174) 

(.  135) 

.114 

(.155) 

(.090) 

lCPIYP(t-l)  1 

[CPIYP(t-2)  J 

1.148 

(.  180) 

[CPIYP(t-l)-l 

lCPIYP(t-2)  J-1 

'.393 

(.098) 

BY 

21.003 

2.875 

2.552 

(.336) 

(.374) 

(.272) 

UNY(t-l) 

21.033 

21.325 

21.317 

21.217 

.275 

(251) 

(253) 

.187 

Adj  R» 

.548 

.727 

.807 

.803 

.895 

SE 

1.803 

1.402 

1.177 

1.190 

.868 

DW 

2.510 

2.309 

2.674 

2.567 

2.846 

Series  2: 

Constant 

'2.663 

2-3.514 

2-2.650 

(1.564) 

(1.316) 

(.  983) 

MIYP 

2.738 

2.614 

2.749 

(.173) 

(.148) 

(.113) 

DCPIYP(t-l) 

2-.  780 

2-.  727 

2-1.022 

(.257) 

(.212) 

(.171) 

PIMYPW(t-l) 

2-1.234 

'-1.437 

2-1.312 

(.409) 

(.342) 

(.251) 

BY 

21.043 
(.335) 

'.530 
(.276) 

UNY(t-l) 

-'1.094 

21.437 

21.243 

(.  293) 

(.265) 

(. 199) 

rcPiYP(t-i)-i 

2.  '.02 

LCPIYP(t— 2)     J-1 

(.101) 

Adj  Ri 

.722 

.812 

.900 

SE _ 

1.414 

1.162 

.847 

DW 

2.408 

2.807 

2.825 

'  Coefficient  is  not  significant. 

3  Coefficient  is  significant. 

Note:  Standard  errors  are  in  parentheses  below  the  coefficients. 

Last  year's  unemployment  rale  is  especially  important  for  analyzing 
changes  in  real  (constant  dollar)  GNP.  Inclusion  of  this  variable  in  the  analysis 
substantially  improves  our  ability  to  explain  changes  in  real  GXP,  as  shown  by 
comparing  R2  values  in  columns  1  and  2  of  Series  I.  Confirming  that  since 
World  War  II,  the  economy  has  not  imploded,  the  higher  unemployment  was  a 
year  ago,  the  more,  on  average,  real  GNP  rose  in  the  current  year.  Vice  versa,  the 
lower  unemployment  was  a  year  ago,  the  less  it  rose  in  the  current  year.  Specifi- 
cally, for  every  percentage  point  of  unemployment  a  year  ago,  the  regressions 
show  that  output  increased,  on  average,  in  the  current  year  by  1 .2%.  For  example, 
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with  a  base  past  unemployment  rate  equal  to  4%,  real  GNP  will  tend  to  grow  by 
4.8%  in  the  current  year,  abstracting  from  other  influences.  Higher  base  unem- 
ployment means  that,  on  average,  the  economy  will  grow  even  faster. 

The  Table  13  regressions  also  throw  substantial  light  on  how  year  to  year 
changes  in  real  GNP  are  affected  by  changes  in  money  supply,  inflation,  the 
Federal  deficit,  and  import  prices.  In  specific — 

(1)  Increases  in  import  prices  (weighted  by  GNP)  cause  real  GNP  to  fall 
a  year  later.  The  percentage  fall  almost  exactly  equals  the  percentage  rise 
that  occurs  in  the  CPI  the  year  that  import  prices  rise.  As  estimated  by  the 
regressions  in  Series  2  of  Table  13  and  Series  3  of  Table  4,  for  each  percent 
yearly  increase  in  weighted  import  prices,  on  average,  the  CPI  rises  the  same 
year  by  1.3%-1.4%  and  a  year  later  real  GNP  falls  1.3%.  Neither  change 
differs  significantly  from  1%. 

Thus  our  results  confirm  that  increases  in  import  prices  cause  both  in- 
flation and  recession  in  equal  degree.  The  CPI  rises  roughly  proportionally 
to  import  prices  weighted  by  imports  as  a  percent  of  GNP  in  .years  when  import 
prices  rise.  Ileal  GNP  decreases  roughly  proportionally  a  }rear  later. 

(2)  The  High  Employment  Federal  deficit  scaled  by  potential  GNP  was  a 
marginally  significant  determinant  of  real  GNP  in  the  1953-1975  period.  h\ 
years  when  the  deficit  equalled  1%  of  potential  (current  dollar)  GNP,  real 
GNP  tended  to  rise  by  .55%. 

(3)  In  regard  to  the  'impact  of  changes  in  money  supply:  Using  the  column 
5  regression,  in  Series  1  of  Table  13,  for  each  1%  that  money  supply  grows 
yearly,  real  GNP  increases  on  average  by  .728%  concurrently.  In  subsequent 
years,  however,  the  rise  in  output  which  is  induced  by  accelerated  money 
growth  recedes  sharply.  Based  on  our  results,  it  levels  off  at  .06%  after  eleven 
years  during  which  it  averages  .21%.  The  fall-back  comes  largely  from  feedback 
from  the  inflation  effects  of  money  growth. 

INFLATION   FEEDBACK 

In  our  model,  yearly  real  GNP  growth  is  affected  by  inflation  in  two  waj^s. 
It  falls  very  nearly  at  the  same  rate  as  the  CPI  rose  the  previous  year,  and  it 
rises  the  year  after  the  inflation  rate  rises.  These  effects  are  quantified  using 
the  regression  results  in  column  5  of  Series  1 ,  Table  13,  together  with  the  corner- 
stone regression  of  Series  3  Table  4.  As  shown  by  that  equation,  the  rate  of 
inflation  rises  on  average  by  .643%  two  years  after  a  1%  rise  in  yearly  money 
growth.  The  results  given  here  in  Table  13  show  that  for  each  1%  rise  in  the 
CPI  in  the  current  year,  real  GNP  falls  on  average  by  a  little  more  than  1% 
(1.011%)  next  year.  Because  of  this  feedback,  the  initial  .728%  rise  in  real 
GNP  which  results  from  accelerating  M-l  growth  by  1%  recedes  by  .65% 
three  years  later. 

The  scenario  becomes  quite  complicated  from  then  on.  This  is  because 
inflation  has  momentum,  and  the  carry-over  has  complicated  feedback.  On 
the  one  hand,  as  the  Table  13  results  show,  the  momentum  of  inflation  provides 
a  spur  to  output,  boosting  it  two  }cars  later  by  .393%  for  each  1%  jump  in 
the  rate  of  inflation.  On  the  other  hand,  increases  in  the  inflation  rate  this  year 
cause  a  further  rise  in  inflation  next  year  which,  in  turn,  causes  new  depressing 
effects  on  output  the  year  after  that.  Both  these  effects,  however,  are  ephemeral. 
In  time,  inflation  carry-over  reduces  to  zero  and  we  are  left  with  only  the 
direct  effects.  For  a  1%  yearly  increase  in  M-l,  the  direct  effects  add  to  a 
yearly  increase  of  .078%  in  real  GNP  (.728%-.650%).  We  estimate  that  it 
takes  eleven  jears  to  reach  the  equilibrium.  During  this  period,  real  GNP 
rises  yearly,  on  average,  by  .26%.  Table  14  summarizes  the  model's  direct 
and  inflation  feedback  effects  from  a  1%  increase  in  yearly  M-l  growth. 

Further  downward  adjustments  both  in  the  equilibrium  and  average  rate 
of  rise  in  real  GNP  are  required  to  take  into  account  that  unemployment  is 
decreased  by  output  increases  and,  in  turn,  this  constrains  future  output 
increases.  We  estimate  the  unemployment  adjustments  reduce  the  yearly 
average  increase  in  real  GNP  to  .21%  and  the  final  equilibrium  rate  of  rise  to 
.06%. 
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It  is  interesting  finally  that  in  our  model,  abstracting  from  carryover,  the 
effects  of  which  dissipate  in  time,  1%  per  year  money  growth  generates  .77% 
yearly  inflation  and  .24%  yearly  real  GNP  growth.  The  inflation  result  is 
taken  from  the  1947-1975  regression  hi  Series  2  of  Table  4.  The  estimated 
change,  in  real  GNP  is  taken  from  the  column  1  regression  in  Series  1  Table  13. 

Predictions  and  Contributions 

Year  by  year  percentage  changes  in  real  GNP,  as  assigned  by  the  column 
5  regression  of  Series  1  Table  13  to  our  independent  variables,  individually 
and  in  combination,  are  set  forth  in  Table  15,  along  with  the  1953-1975  history 
of  percentage  changes  in  real  GNP.  Actual  and  predicted  changes  (using  the 
regression  in  its  entirety)  are  graphed  in  Exhibit  8.  The  data  in  Table  15  indi- 
cate both  the  significance  of  last  year's  unemployment  rate  in  the  sense  that 
the  worse  things  are  the  better  they  are  likely  to  become,  and  the  important 
part  played  by  past  inflation  which,  on  net,  suggests  that  the  worse  things  are 
the  worse  we  have  to  expect  them  to  become  before  they  get  better.  These  data 
also  show  that  past  changes  in  real  GNP  have  been  related  strategically  to 
money  supply  changes  and  marginally  to  the  High  Employment  deficit. 

predictions 

Our  real  GNP  regressions  can  be  used  to  forecast  future  percentage  changes 
in  constant  dollar  GNP.  As  in  the  case  of  the  inflation  regressions,  such  fore- 
casts necessarily  are  conditional  and  subject  to  error.  This  year's  forecast  re- 
quires knowing  this  year's  macro-policy  parameters — money  growth  and  the 
High  Employment  deficit,  as  well  as  past  inflation  and  unemployment  rates. 
Past  inflation  and  unemployment  provide  the  base  on  which  this  year's  money 
growth  and  deficit  build.  Using;  the  column  5  Series  1  regression  of  Table  13, 
the  stage  for  1976  was  set  as  follows. 

Predicted 
Source  GSPPCON 

—  1.011  times  1975  inflation  (9.13%) = -9.  2 

.393  times  jump  in  inflation  1974  (4.82%) = 1.9 

1.217  times  1975  average  unemployment = 10.  3 

Constant = —2.  5 


Net  change .  5 

TABLE  15— REAL  GNP  PREDICTIONS  AND  CONTRIBUTIONS 

Date  Gnppcon  Predict  Diff  Gl  G2  G3  G4  G5 

January  1953. 3.89 

January  1954 -.30 

January  1955 6.70 

January  1956 ...  2.14 

January  1957 1.81 

January  1958 -.21 

January  1959.. 6.02 

January  1960 2.28 

January  1961. 2.51 

January  1962... 5.80 

January  1963.. 3.95 

January  1964 5.26 

January  1965 5.89 

January  1966 5.95 

January  1967 2.72 

January  1968 4.38 

January  1969... 2.57 

January  1970 -.32 

January  1971.. 2.99 

January  1972 5.74 

January  1973 5.46 

January  1974 -1.70 

January  1975. -1.84 

Note:  (1)  Gnppcon,  Pct(AGNP.l);  (2)  Predict,  -2.528+.728'MlYP+.552*BY-1.011'CPIYP(t-l)+.393*A(t-l)  +  1.217,UNY(t-l); 
(3)  Diff,  Gnppcon— Predict;  (4)G1,  .728*M1YP;(5)G2,  .552-BY;  (6)  G3,  -1.011*CPIYP(t-l);(7)G4,  ,393'A(t-l);  (8)G5,  1.217*UNY(t-l)  . 
A  =  |CPIYP(t-l)-CPIYP(t-2)|. 

With  1976  M-l  growth  now  forecast  to  be  about  5.5%  and  the  High 
Employment  deficit  about  .5%  of  potential  GNP,  our  precise  1976  forecast 
is  for  4.8%  real  GNP  growth.  This  year's  M-l  growth  contributes  4%  and  the 
High   Employment  deficit  contributes  .3%.  We  are  95%  confident   that,  the 
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increase  in  real  GNP  this  year  will  range  between  3.195  and  6.5%.  The  odds  are 
•_'  to  l  thai  the  increase  will  range  between  3.9^5  and  5.7* , .  A  further  cautionary 
note  i-  required,  however.  There  are  indications  that  this  year's  M  I  statistics 
are  understated  l>\  as  much  as  2%.  [f  true,  our  precise  forecasl  becomes  6.39! 
;ui(l  the  Limits  of  the  forecasl  ranges  also  rise,  both  bottom  and  top,  l>\   1..V , 

\\  e  arc  likely  to  start  1977  in  much  the  same  position  as  we  began  L976. 
The  push  which  this  year's  estimated  7.6%  average  unemployment  will  provide 
to  roil  growth  next  year  will  be  almost  fully  offsel  by  the  depressing  effects 
of  this  year's  inflation,  the  fall  in  inflation  a  year  ago,  and  the  constant  term. 
Thus,  if  1977  M-l  growth  and  High  Employment  deficit  repeal  1976'a  monetan 
and  fiscal  policies,  our  analysis  forecasts  that  real  GNP  growth  in  1977  will 
repeat  the  forecasted  1976  rise;  i.e.,  4.8%  plus  or  minus  1.7%  (at  the  95% 
confidence  level).  Additional  stimulus  will  be  required  to  achieve  higher  growth 
if  that  is  de  ired. 

As  in  the  case  of  our  inflation  analysis,  only  time  will  tell  whether  our 
analysis  of  changes  in  real  GNP  captures  in  significant  and  substantial  degree 
the  essentials  of  the  underlying  macro-economic  processes.  We  shall  know  l»\ 
future  experience.  If  real  GNP  changes  are  tracked  well,  on  average,  over  the 
next  5,  10,  etc.,  years  by  our  regressions,  we  can  be  reasonably  confident  that 
we  have  found  the  heart  of  these  processes.  There  can  be  individual  years  when 
actual  experience  departs  substantially  from  what  our  analysis  forecasts.  The 
essentia]  point  is  that  the  forecasts  do  well  on  average. 

Policy  Implications  1977-197S 

With  unemployment  above  7%,  it  would  appear  highly  desirable  to  aim 
for  real  growth  higher  than  5%  next  year.  To  achieve  it  requires  accelerating 
M-l  growth  and  or  increasing  the  High  Employment  deficit. 

A  permanent  tax  decrease  aggregating  $15-20  billion  would  provide  mild 
stimulus.2  Perhaps  most  importantly  it  could  reduce  present  high  disincentives 
to  work  and  investment,  and  thereby  increase  output  by  increasing  incentives 
to  produce.  Alternatively,  or  even  additionally,  spending  on  job-creating 
programs  can  be  considered.  A  major  advantage  of  such  a  program  would  be 
that  it  would  begin  long-needed  structural  reform  on  the  supply  side  of  the  labor 
market.  A  major  aim  would  be  to  upgrade  skills  and  work  habits  among  young 
persons  now  unwilling  (in  part  because  they  have  little  future  without  skills) 
to  take  work,  or  unable  (in  part  because  they  lack  even  minimal  skills)  to  find  it. 

In  regard  to  monetary  policy,  our  anal}'sis  warns  that  faster  M-l  growth 
could  prove  a  risky  and  illusor}'  cure.  Our  analysis  indicates  both  that  faster 
money  growth  this  year  tends  to  increase  inflation  two  years  from  now,  and 
that  higher  inflation  largely  erodes  the  immediate  gains  in  real  GNP  from  cur- 
rent money  growth.  Thus  we  would  recommend  an  upper  limit  of  6%  on  M-l 
growth  in  1977,  and  aim  at  5%. 

SOME    LONG-RUN-    POLICY    IMPLICATIONS 

Our  results  have  important  implications  for  long-run  economic  policy. 
To  begin  with,  our  results  show  that  fluctuations  in  prices  abroad  are  desta- 
bilizing domestically.  Increases  in  import   prices  raise  the  ("PI  concurrently 

and  operate  to  decrease  real  GNP  the  following  year.  To  the  extent  that  poli- 
cies can  be  designed  to  avoid  increases  in  import  prices,  the  problem  of  achiev- 
ing economic  stability— full  employment  witn  minimal  inflation — will  be  greatly 
eased.  At  first  glance,  this  might  seem  to  suggest  returning  to  a  fixed  exchange 
rate  regime  in  international  trade.  But  this  does  not  follow  at  all.  On  the  con- 
trary, a  fixed  exchange  rate  system  requires  US  to  be  "price  taker-"  in  importing 

•  Given  that  our  results  show  that  the  High  Employment  deficit  (scaled  by  potential  GNP)  lias  a  significant,  albeit 
small  and  marginal,  impact  on  production  but  not  on  prices,  it  is  a  fair  question  to  ask  why  taxes  shouldn'i  be  reduced 
$60  billion,  or  even  more.  There  are  two  reasons  why.  One  is  that  the  actual  as  well  as  the  High  Employment  deficit  won  hi 
rise,  creating  mammoth  pressures  and  problems  in  financial  markets.  The  second  is  that  a  decrease  of  this  order  of  mag- 
nitude  would  put  the  High  Employment  deficit,  as  a  <"}■  of  potential  GNP,  substantially  outside  the  range  of  past  experi- 
ence. From  1952  through  l'.iT">.  there  have  been  only  eight  High  Employment  deficits,  and  the  highest  was  only  1.4' ,  i  ! 
potential  GNP,  in  1958.  A  i*'<0  billion  High  Employment  deficit  would  equal  nearly  4f ;  of  l'.iTT  potential  QNP.  II  is  wise 
to  move  slowly,  if  at  all,  where  we  have  not  been  before.  This  is  especially  true  here,  since  our  results  provide  some  warning 
that  a  large  High  Employment  deficit  relative  to  potential  ON  P  could  be  inflationary.  As  reported  in  Table  8,  the  coeffi- 
cient of  the  High  Employment  deficit  has  the  right  sign  though  it  is  statisticalU  insignificant. 
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poods  from  abroad.  If  for  whatever  reason,  prices  ri^o  abroad,  th<'  prices  of  the 

poods  thnt   wo  import   must    riso  eommensuratoly  ns  long  as    exchange  rates 

are  fixed.  Wit H  flexible  rate^,  however,  increases  in  prices  abroad  will  tend  to 
ho  offset  by  decreases  in  the  rates  a(  which  foreign  currencies  exchange  for 
U.S.  dollars.  Tho  effect  of  England's  ongoing  inflation  on  prices  wo  pay  for 
English  poods  and  services,  for  example,  has  boon  largely,  if  not  fully,  offset  by 
n  continuing  fall  in  the  dollar  priro  of  tho  pound.  Under  flexible  exchange 
rates,  England  cannot  export  tho  problems  its  monetary  policies  have  been 
creating.  Under  fixed  exchange  rates,  it  could. 

Flexible  exchange  rates,  moreover,  have  the  further  advantage  of  allowing 
gradual  adjustments  to  underlying  disequilibrating  trends.  If  UTS.  labor  pro- 
ductivity increases  more  slowly  than  productivity  abroad,  the  dollar  will 
slowly  depreciate  with  flexible  exchange  rates  and  the  prices  that  we  pay  for 
imports  will  rise  only  gradually.  Under  fixed  rates,  such  trends  are  treated 
with  "malign"  neglect  until  they  no  longer  can  be  ignored.  Sooner  or  later, 
however,  the  pressures  of  such  trends  can  no  longer  be  contained.  Exchange  rates 
and  import  prices  change  all  at  once — sharply  and  traumatical! v. 

To  avoid  *harp  traumatic  increases  in  import  prices,  it  is  essential  that  we 
pursue  monetary  and  fiscal  policies  that  avoid  inflation.  Such  policies  cannot  of 
course  prevent  foreign  cartels  such  as  OPEC  from  raising  import  prices.  Only 
the  development  of  alternative  supplies  can  do  that.  Monetary  and  fiscal  poli- 
cies can,  however,  prevent  our  having  to  pay  higher  import  prices  because  of 
falling  demand  for  dollars.  This  is  strong  reason  for  understanding  what  mone- 
tary and  fiscal  policies  we  have  to  put  in  place  to  avoid  fueling  inflation  in  the 
future. 

In  regard  to  monetary  policy,  the  lesson  of  our  analysis  is  that  the  Federal 
Reserve  must  provide  for  moderate  and  steady  M— 1  growth.  Our  analysis, 
however,  sheds  little  light  on  the  optimal  rate.  Based  on  our  regression  results, 
on  average,  64%  of  annual  M-l  growth  was  absorbed  in  price  increases  during 
the  period  since  1945.  Only  26%  served  to  finance  current  output  increases. 
To  some  this  will  suggest  that  the  optimal  equilibrium  long-run  growth  rate 
for  M-l  is  between  0  and  2%  per  3-ear  on  the  ground  that,  on  average,  real 
GNP  increased  4%  per  year  during  the  post  World  War  II  period  and  .26  of 
4%  equals  1%,  half  way  between  0  and  2%.  However,  we  would  regard  this 
range  as  well  below  optimal. 

If  money  growth  is  limited  to  0-2%  per  year,  utilization  of  the  normal 
expansion  of  our  capacity  to  produce  would  require  price  deflation  unless 
velocity  increases  commensurately.  Since  World  War  II,  velocity  has  trended 
up,  so  that  we  could  have  had  substantially  lower  yearly  money  growth  on 
average,  than  we  had  without  price  deflation.  But  rising  M-l  velocity  is  by 
no  means  a  permanent  fixture  in  U.S.  economic  life.  From  the  Civil  War  to 
World  War  II,  velocity  trended  down  not  up,  and  this  happened  despite  the 
spread  of  checkbook  money  after  1865.  Thus  from  the  historical  perspective, 
it  would  not  appear  prudent  to  bet  that  M-l  velocity  will  continue  to  rise 
in  the  indefinite  future.  Moreover,  it  is  far  from  far-fetched  to  believe  it  won't 
despite  existing  interest  rate  incentives  to  economize  on  holding  currency  and 
demand  deposits.  This  is  because  holding  currency  and  demand  deposits  is  a 
"luxury"  which  can  be  indulged  in  more  easily  as  incomes  rise.  Moreover,  if 
in  the  future  Congress  repeals  the  prohibition  against  paying  interest  on  de- 
mand deposits,  this  would  tend  to  decrease  M-l  velocity  by  reducing  the 
interest  rate  incentives  which  now  impel  minimizing  holding  currency  and 
checking  deposits.  We  do  not  and  cannot  know  whether  M-l  velocity  will 
tend  to  rise  or  fall  over  the  next  25  years.  Our  point  is  that  we  cannot  count 
on  velocity  continuing  to  rise,  and  hence  in  full  employment  should  keep  M-l 
growth  2%-4%  per  year,  "commensurate  with  the  economy's  long-run 
potential  to  increase  production,"  as  Congress  resolved  in  H.  Con.  Res.  133. 
This  range  of  money  supply  growth  will  provide  the  monetary  framework  for 
sustained  full  employment  real  growth  without  inflation. 

Finally,  our  results  indicate  that  in  the  context  of  past  deficits,  fiscal 
policy  is  not  a  very  powerful  macro-policy  tool.  As  Mr.  Meisselman  (Professor  of 
Economics,  Virginia  Polytechnic  Institute  and  State  University  at  Reston) 
testified,  "when  allowance  is  made  for  the  quantity  of  money,  the  short-run 
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stabilization  impact  of  changes  in  fiscal  policy,  that  is  variations  in  the  size  of 
the  budget  or  in  the  schedules  of  tax  rates  have  been  either  minor  or  absent." 

The  impact  of  deficits,  independent  of  monetary  policy,  is  marginal  at 
most — statistically  insignificant  in  respect  to  prices,  small  and  barely  significant 
in  respect  to  the  nation's  output  or  real  GNP.  Our  results  cast  no  light  on 
whether  a  tax  cut  or  spending  is  the  more  efficient  and  effective  way  to  increase 
real  GNP.  But  however  created,  our  results  indicate  that  today  a  $30  billion 
High  Employment  deficit  is  required  to  raise  real  GNP  1%.  Trying  to  spend 
our  way  out  of  recessions  thus  would  appear  to  be  extremely  difficult.  Spending 
programs  of  a  size  that  could  change  the  deficit  by  enough  to  have  a  substantial 
impact  on  GNP  cannot  speedily  be  legislated  and  implemented.  If  one  with 
merit,  for  example,  one  that  would  upgrade  work  habits  and  skills,  is  on  the 
table,  or  can  be  speedily  designed  and,  if  passed,  implemented,  it  should,  of 
course,  be  adopted.  On  the  other  hand,  if  quick  fiscal  stimulus  is  desired, 
and  there  is  no  meritorious  spending  proposal  on  the  table  or  in  the  wings, 
a  tax  cut  can  be  speedily  legislated  and  implemented. 

Our  results  also  indicate  that  those  who  would  put  the  blame  on  deficit 
spending  for  inflation  are  misplacing  their  emphasis.  Deficits  generate  signifi- 
cant inflation  only  to  the  extent  that  they  are  financed  by  increasing  money 
supply.  In  this  regard,  there  is  no  law  that  requires  the  Federal  Reserve  to 
monetize  deficits  and  our  results  indicate  it  is  risky  to  do  so.  Whatever  the 
deficit  is  next  year,  it  would  be  a  mistake  to  allow  M-l  to  grow  more  than  6%. 
Over  the  longer  run,  as  we  return  to  full  employment  (not  after),  annual 
money  growth  must  be  gradually  reduced  to  the  2%-4%  level,  commensurate 
with  our  potential  to  increase  production  at  full  empkrvment  regardless  of 
fiscal  policy. 

In  summary,  our  results  indicate  that  a  complete  change  in  attitude  about 
Government  spending  and  deficits  is  in  order. 

(1)  The  Federal  budget  should  be  analyzed  as  an  instrument  for  allocating 
the  nation's  resources,  broadly  speaking,  between  unmet  family  and  unmet 
public  needs.  It  should  not  be  viewed  as  a  macro-policy  tool.  Each  new  spending 
proposal,  and  indeed  all  existing  programs,  should  be  evaluated,  funded,  beefed- 
up,  cut  or  eliminated  based  on  their  intrinsic  merit,  not  by  some  perceived  need 
to  stimulate  (or  restrain)  the  economy. 

(2)  Tax  cuts  can  be  legislated  if  it  is  de-ired  to  give  the  economy  a  quick 
jolt  and  no  meritorious  spending  proposal  is  on  the  table. 

(3)  Finally,  money  supply  growth  should  be  completely  divorced,  in 
practice  as  well  as  principle,  from  the  Treasury's  financing  needs.  M-l  growth 
should  be  planned  and  pursued  without  regard  to  the  size  of  the  deficit  to  be 
financed  next  week,  next  month,  and  next  year. 


PART  IV 
Policy  Under  II.  Con.  Res.  133 

Testimony  received  by  the  Subcommittee  nt  its  June  hearings  often  was 

critical  of  Federal  Reserve  policies  up  to  the  1973-1975  recession.  At  the  same 
time,  the  testimony  was  relatively  laudatory  in  regard  to  policy  since  March 
1975.  Coincidentally,  March,  1975,  marks  both  the  bottom  of  the  1973-1975 
recession  and  the  month  when  the  Congress  passed  House  Concurrent  Resolu- 
tion 133.  The  resolution  expressed  the  sense  ot  Congress — 

That  the  Board  of  Governors  of  the  Federal  Reserve  System  and  the  Federal  Open 
Market  Committee — 

(1)  pursue  policies  in  the  first  half  of  1075  so  as  to  encourage  lower  long  term  interest 
rates  and  expansion  in  the  monetary  and  credit  aggregates  appropriate  to  facilitating  prompt 
economic  recovery;  and 

(2)  maintain  long  run  growth  of  the  monetary  and  credit  aggregates  commensurate  with 
the  economy's  long  run  potential  to  increase  production,  so  as  to  promote  effectively  the 
goals  of  maximum  employment,  stable  prices,  and  moderate  long  term  interest  rate-. 
Pursuant  to  this  resolution,  and  taking  into  account  the  international  flows  of  funds  and 
conditions  in  the  international  money  and  credit  markets,  the  Board  of  Governors  shall 
consult  with  Congress  at  semiannual  hearings  before  the  Committee  on  Banking,  Housing 
and  Urban  Affairs  of  the  Senate  and  the  Committee  <>n  Banking,  Currency  and  Housing  of 
the  House  of  Representatives  about  the  Board  of  Governors'  and  the  Federal  Open  Market 
Committee's  objectives  and  plans  with  respect  to  the  ranges  of  growth  or  diminution  of 
monetary  and  credit  aggregates  in  the  upcoming  twelve  months. 

Befohe  the  Resolution 

Referring  to  an  exhibit  showing  the  rolls  and  tilts  of  M-l  growth  since  the 
Korean  War,  Chairman  Xeal  asked  the  witnesses  who  appeared  before  the 
Subcommittee  on  June  8  and  9,  "Jf  you  think  that  Fed  policies  have  been  well 
administered  over  these  years?"  The  question  was  put  first  to  Senator  Buckley. 
His  response  was  unqualified. 

Senator  Buckley.  My  answer  would  have  to  be  no. 

Mr.  Jordan  and  Mr.  Meisselman  were  similarly  critical. 

Mr.  Jordan.  I  think  that  money  policy  in  the  post-war  period  was  pro- 
cyclical  making  the  inflations  worse  than  they  would  have  been,  making  the 
recessions  and  the  unemployment  worse  than  they  would  have  been. 

Mr.  Meisselman.  I  am  in  general  agreement  with  Mr.  Jordan's  analysis. 
I  would  like  to  add  that  we  now  have  a  great  deal  of  inflation  already  built  into 
the  system  because  of  poor  public  policies  in  the  past. 

Congressman  Adams  singled  out  the  early  1960's  when  M-l  growth  ranged 
from  1.5%  to  4.5%  as  years  which  could  serve  as  future  norms.  He  told  the 
Subcommittee: 

If  you  will  look  at  the  period  between  1960  in  the  middle  of  your  chart  and  continue  up 
through  the  beginning  of  the  Vietnam  War,  which  was  February  of  1965,  you  will  see  that  we 
had  a  rate  of  inflation  that  ran  below  3  percent.  Our  unemployment  rate  was  coming 
down  ...  we  were  trying  to  come  out  of  the  recession  period  of  1958.  You  also  had  at  that 
time  a  relatively  low  deficit  and  you  had  a  low  interest  rate.  I  am  saying  that  that  condition 
of  low  unemployment  and  low  interest  rates  can  be  repeated  again  and  that  is  my  personal 
goal. 

Mr.  Fiedler  and  Mr.  Perry  were  less  critical  of  past  monetary  policy. 

(45) 
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Mr.  Fiedler.  My  judgment  on  the  monetary  policy  of  the  past  two  dec- 
ades is  that  it  was  very  much  better  than  the  previous  two  decades.  Monetary 
policy  still  left  quite  a  bit  to  be  desired  and  did,  as  Mr.  Jordan  suggested,  on 
occasions  make  some  things  worse  than  they  otherwise  would  have  been. 

Monetary  policy  has  been  part  of  the  process  over  the  past  decade  where 
we  have  had  a  continuotis  acceleration  in  this  base,  built-in,  rate  of  inflation 
where  we  have  gotten  up  from  the  early  1960's  rate  of  1  percent,  or  virtually 
zero,  and  now  we  are  up  to  5  percent  or  6  percent. 

That  is  unfortunate,  but  perhaps  we  should  have  some  sympathy  for  policy 
authorities  who  are  dealing  with  very  difficult  processes  which  are  not  well 
understood. 

Mr.  Perry.  I  would  say  that  monetary  policy  has  been  conducted  reason- 
ably well  over  the  period  you  have  charted.  Its  worse  marks  probably  come 
during  periods  of  recession  when  the  Fed  has  allowed  money  growth  to  slow  very 
sharply. 

This  has  been  a  characteristic  of  all  the  recession  periods  we  have  had.  It 
could  have  been  fighting  harder  against  downturns.  In  recent  years,  it  has  been 
confronted  with  impossible  problems. 

It  has  been  asked  to  deal  with  inflation  that  it  could  not  possibly  deal 
with  and  the  results  have  been  very  mixed.  And,  depending  on  how  one  views 
what  is  important,  you  can  end  up  thinking  the  Fed  has  done  very  well  or 
very  poorly. 

Our  research,  which  was  not  completed  at  the  time  of  the  hearings,  indi- 
cates that  the  increase  in  the  "base,  built-in  rate  of  inflation"  to  which  Mr. 
Fiedler  alluded  was  in  major  part  due  to  stepped  up  monetary  growth.  None- 
theless, we  have  some  sympathy  for  Mr.  Fiedler's  "let's  not  be  too  critical" 
view.  The  Federal  Reserve  does  not  operate  in  a  vacuum.  As  Mr.  Jordan 
stated: 

There  is  a  risk  of  asking  too  much  from  monetary  policy — asking  more  than  it  can 
deliver  in  terms  of  offsetting  the  mistakes  inherited  from  others,  or  trying  to  correct  for 
some  of  the  real  shocks  to  the  economy,  such  as  agriculture,  quadrupling  of  oil  prices,  and 
some  other  things. 

You  can  ask  [only]  that  monetary  policy  actions  not  be  destabilizing  as  they  have  been 
in  the  past.  They  have  caused  worse  recessions  and  more  unemployment  than  we  otherwise 
would  have  had.  I  think  it  is  possible  to  avoid  destabilizing  actions  and  Congress  should 
use  its  oversight  to  hold  the  Fed  accountable  on  that  ground. 

In  specific,  1974  presented  difficult  if  not  "impossible  problems."  Our 
results  indicate  that  the  inflation  then  raging  would  by  itself  act  to  sharply 
reduce  real  GNP  in  1975.  At  the  same  time,  our  results  also  show  that  by 
accelerating  M-l  growth  sufficiently  the  Federal  Reserve  could  prevent  the 
decline  and  allow  the  economy  to  grow  the  normal  4%.  But  if  this  were  done, 
the  day  of  reckoning  with  the  depressing  effects  of  inflation  would  only  be 
postponed.  Moreover,  the  problem  would  become  more  difficult  to  deal  with 
as  time  passed  because  stepped-up  money  growth  now  generates  still  higher 
inflation  later  on.  While  recognizing  the  difficulty  of  the  choice,  we  believe 
that  the  deceleration  of  M-l  growth,  particularly  after  mid-1974,  was  un- 
necessarily rapid.  Deceleration  was  in  order.  But  it  was  overdone.  Difficult 
problems  are  best  handled  by  gradual  adjustments  of  the  policy  levers. 

Happily,  Federal  Reserve  policymakers  are  not  now  unaware  of  the 
pitfalls  in  jumping  quickly  from  one  rate  of  money  supply  growth  to  a  sub- 
stantially different  one  even  though  the  latter  is  a  desirable  long-run  goal. 
Mr.  Hannaford  pursued  this  question  with  Governor  Partee  on  June  10. 

Mr.  Hannaford  Our  testimony  has  indicated  the  general  feeling  that 
there  is  too  much  fussing  done  with  monetary  policy  and  short-term  adjust- 
ments. .  .  .  Do  you  think  we  do  a  bit  too  much  of  that  nts-and-starts  kind 
of  adjustment? 

Governor  Partee.  I  would  have  to  say  in  retrospect  that  there  lias  been 
more  variation  in  the  rate  of  monetary  growth  over  the  post-war  period  than 
I  think  would  have  been  desirable.  That  is,  as  I  look  back,*if  I^could  do  it 
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over  nnrl  T  were  the  dictator,  T  would  do  it  a  little  differently.  There  would 
In'  more  stability  than  the  chart  thai  has  been  before  us  through  these  3  daj  - 
of  hearings  has  demonstrated.  L  would  rather  have  a  little  more  stabilit)  than 
that  shows. 

Policy  Since  March  1975 

On  May  1,  1975,  Chairman  Burns  testifying  for  the  first  time  under 
House  Concurrent  Resolution  133  told  the  Senate  Banking  Committee  thai 
"The  Federal  Reserve  System  is  presently  seeking  a  moderate  rati1  of  expansion 

in  the  monetary  and  credit  aggregates.  We  believe  that  the  course  we  are 
pursuing  will  promote  an  increase  in  M  I  of  between  5  and  7'2  percent  over 
the  12  months  from  March  1975  to  March  1 970."  In  appearances  before  the 
House  and  Senate;  Banking  Committees  since  then,  Chairman  Burns  has 
disclosed  slight  modifications  of  the  target  range.  Exhibit  9  charts  actual 
monthly  M-l  levels  from  March  1975  to  October  1970  against  targeted  levels 
which  were  computed  by  multiplying  M-l  at  the  beginning  of  each  target 
period  by  the  percentage  growth  targeted  for  tin'  period. 

The  Exhibit  reveals  three  distinct  trends  in  money  supply  since  March 
1975.  The  first  ran  from  March  to  August  1975  and  achieved  the  "expansion 
in  the  monetary  and  credit  aggregates  appropriate  to  facilitating  prompt 
economic  recovery,"  which  the  Resolution  called  for  during  the  first  half  of 
1975. 

The  second  trend  lasted  from  August  1975  to  January  1976.  It  involved 
the  necessary  slowing  of  money  growth  from  the  relatively  rapid  rate  in  the 
March  to  August  period.  But  the  retardation  of  M-l  growth  was  overdone. 
As  shown  by  Exhibit  9,  there  was  virtually  no  growth  from  August  1975  to 
January  1976.  The  pause  in  the  economic  recovery  that  began  in  the  spring 
quarter  of  1976  was  very  likely  exacerbated  if  not  triggered  by  the  excessive 
slowing  of  M-l  growth  in  the  second  half  of  1975. 

Finally,  from  January  to  October  1976,  M-l  has  grown  along  or  zig- 
zagged around  the  lower  limit  of  the  target  range.  Most  recently,  in  October, 
it  has  spurted  up  to  the  middle  of  the  range.  The  steadiness  of  recent  Fed 
money  policy  is  commendable.  As  indicated  earlier,  we  would  be  inclined  to 
limit  M-l  growth  to  6  percent  per  year  this  year  and  next  (aiming  at  5%),  and 
to  drop  it  to  2%-4%  per  year  very  gradually  as  we  return  to  full  emp^ment. 

Closing  Remarks 

Most  importantly,  our  research  results  stress  the  importance  of  con- 
trolling inflation  and  the  critical  role  that  money  supply  policy  must  play  in 
the  effort.  Few  of  us  have  to  be  reminded  that  inflation  erodes  the  purchasing 
power  of  our  incomes  and  wealth.  In  addition,  though  it  is  not  so  widely  under- 
stood, inflation  causes  interest  rates  to  rise.  As  Governor  Partee  told  the 
Subcommittee,  "a  high  rate  of  inflation  over  a  sustained  period,  and  the  expec- 
tation that  there  will  be  future  inflation,  does  affect  interest  rates  simply  because 
lenders  are  not  willing  to  see  the  real  value  of  their  wealth  decline,  and  there- 
fore they  want  an  interest  rate  that  will  compensate  for  inflation.  Borrowers 
are  willing  to  pay  the  rate  because  they  feel  that  what  they  invest  in  with  the 
proceeds  is  going  to  go  up  in  value,  too." 

These  reasons  are  reason  enough  to  make  controlling  inflation  a  high 
priority  economic  policy  goal.  But,  moreover,  our  research  shows  that  current 
inflation  causes  production  to  fall  and  unemployment  to  rise  next  year.  Con- 
trary to  the  conventional  view  that  we  can  increase  production  and  reduce 
unemployment  by  accepting  more  inflation,  our  analysis  indicates  that  the 
way  to  promote  and  sustain  recovery  is  to  eliminate  inflation. 

Finally,  there  are  fiscal  policy  reasons  for  bringing  inflation  under  control 
as  quickly  as  possible.  A  recent  Congressional  Budget  Office  study  conducted 
for  the  Joint  Economic  Committee's  Fiscal  Policy  Subcommittee  entitled, 
"The  Effect  of  Inflation  on  Federal  Expenditures,"  documents  that  inflation 
increases  both  federal  expenditures  and  tax  revenues.  These  inflation  induced 
changes  make  it  more  difficult  both  to  achieve  fiscal  stability  and  to  plan 
fiscal  policy  ahead. 
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Many  federal  spending  programs,  including  Bocia)  Security,  civil  sei 
and  military  retirement,  foodjstampa,  railroad  retirement,  the  school  Lunch 

program,    and    federal    civilian    pay,    are    inflation    indexed.    The    CBO    study 

concludes: 

Mure  than  (>0  percent  of  all  federal  expenditures  Increase  explicitly  with  prices  ''r 
implicitly  through  cost  payments  tied  to  the  price  level.  Since  the  prices  of  these  expenditure 
items  rise  on  an  approximately  one-for-one  basis  with  the  (TI,  an  extra  one  percent  increase 
in  the  price  level  automatically  causes  about  a  O.G  percent  increase  in  federal  expenditures. 

The  effect  of  inflation  on  tax  revenues  is  even  greater.  The  ('HO  study 

points  out : 

A  10' ;  increase  in  the  price  level  will  increase  expenditures  by  ">.s';  Lq  the  short  run 
and  6.3%  in  the  long  run,  while  increasing  receipts  by  12.3%  in  both  the  short  and  long  run. 

IMPORTANCE   OK   CONTROLLING    MONEY    GROW  III 

Inflation-induced  fiscal  and  economic  pressures  must  be  brought  under 
control  as  quickly  as  possible.  As  the  work  of  the  Subcommittee  on  Domestic 
Monetary  Policy  shows,  we  can  bring  inflation  under  control  and  keep  it  in 
check  by  achieving  moderate  M-l  growth  commensurate  with  our  potential  to 
increase  production.  With  unemployment  nearly  8%,  our  potential  to  increase 
production  is  higher  than  normal.  For  the  remainder  of  1976  and  1977,  4%- 
6%  M-l  growth  per  year  is  appropriate.  It  will  promote  sustainable,  reasonably 
rapid  recovery  in  the  months  immediately  ahead  without  adding  substantially 
to  inflation  and  the  interest  rate,  production  and  fiscal  policy  problems  that 
inflation  generates  in  subsequent  years. 

Hut  we  must  plan  now  to  gradually  reduce  money  growth  to  2%-4%  per 
year  after  1977  to  reduce  inflation  to  the  attainable  l%-3%  rate.  This  is  the 
major  policy  implication  of  the  Subcommittee's  research  and  hearings.  As  put 
by  Mr.  Meltzer: 

No  sustained  inflation  has  ever  been  ended  until  the  growth  rate  of 
money  has  been  reduced. 

Senator  Buckley.  Under  the  resolution  [H.  Con.  Res.  133]  the  Federal 
Reserve  is  directed  to  establish  targets  which  are  in  line  with  the  economy's 
long-term  ability  to  grow.  Our  problem  in  the  past  is  that  the  Federal  Reserve's 
monetary  policy  has  been  constructed  along  lines  which  were  only  haphazardly 
related  to  this  fundamentally  important  guideline.  Monetary  targeting  which 
is  set  independently  of  the  economy's  growth  potential  produces  the  kind  of 
erratic  monetary  growth  policies  which  take  us  from  inflationary  rates  to  a 
constricting  zero  level,  as  was  the  case  in  the  latter  half  of  1974. 

Congressman  Adams.  ".  '.  '.  What  we  need  in  money  supply  is  a  matching 
of  the  money  supply  to  the  real  growth  in  the  economy. 

Chairman  Neal.  You  would  advocate  a  moderate  and  steady  growth 
in  the  money  supply — ■ — ■ 

Senator  Buckley.  To  match  the  average  growth  that  we  project  for  the 
economy. 

As  an  added  final  note,  we  cite  Mr.  Pierce's  explanation  of  the  importance 
of  controlling  money  supply  for  achieving  interest  rate  stability. 

Mr.  Pierce.  Historically,  the  Federal  Reserve,  like  other  central  banks, 
has  exhibited  a  strong  tendency  to  stabilize  fluctuations  in  interest  rates,  partic- 
ularly short-run  fluctuations.  The  Fed's  penchant  for  stabilizing  interest  rates 
has  among  other  things  helped  produce  a  procyclical  behavior  in  the  growth 
of  the  money  stock;  that  is,  money  grows  rapidly  during  economic  expansion 
and  slowly  during  recessions. 

The  reason  for  this  is  clear  enough :  when  the  economy  is  expanding  rapidly 
credit  demands  also  expand,  tending  to  put  upward  pressure  on  interest  rates. 
The  Federal  Reserve  attempts  to  constrain  these  interest  rate  increases  by 
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providing  more  bank  reserves  through  open  market  operations.  The  increase 
in  bank  reserves  in  turn  leads  to  expansion  in  the  money  stock  and  underwrites 
an  expansion  in  economic  activity. 

During  recessions,  credit  demands  decline  and  interest  rates  begin  to  fall; 
the  Fed  attempts  to  constrain  the  decline  in  interest  rates  by  selling  securities 
on  the  open  market,  therein  reducing  bank  reserves  and  retarding  growth  in 
the  money  stock.  The  retardation  of  money  growth  and  constraint  on  interest- 
rate  declines  tend  to  exacerbate  the  decline  in  economic  activity.  It  seems  clear 
that  attempts  to  stabilize  interest  rates  can  and  have  produced  greater  cyclical 
fluctuations  in  income,  production,  employment,  and  inflation  than  would  have 
been  the  case  had  the  Fed  not  been  so  concerned  about  interest  rate  fluctuations. 

If  the  Federal  Reserve  adhered  more  closely  to  a  target  growth  for  the 
money  stock,  interest  rates  would  tend  to  move  more  quickly;  that  is,  fall  more 
rapidly  in  recession  and  rise  more  rapidly  in  expansion  than  has  heretofore 
been  the  case.  These  sharper  interest-rate  movements  would  serve  to  moderate 
the  fluctuations  in  economic  activity.  If  interest  rates  were  allowed  to  react 
more  quickly,  aggregate  demand  would  be  affected  more  rapidly  and  hence 
would  not  probably  fluctuate  so  widely.  As  a  result,  it  is  likely  that  interest 
rates  would  themselves  actually  fluctuate  less  widely. 
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APPENDIX  2 

M1YP 

Lag  Correlation  Analysis 

1945-1975 

Lag  in  Years 

Correlation 

R2 

0 

1.00 

1.00 

1 

.60 

.36 

2 

.26 

.07 

3 

-.04 

.00 

4 

-.07 

.00 

5 

.18 

.03 

6 

.21 

.04 

7 

.20 

.04 

8 

-.  10 

.01 

9 

-.18 

.03 

Interpretation:  Periodicity  or  cyclical  regularity  is  not  a  major  problem. 
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APPENDIX  6 

Regressions  Using  M-2  in  Place  of  M-l 


Dependent  variable:  CPIYP= 

1950-1975 

1951-1975 

1956-1975 

Constant 

1.998 

'.768 

I-.614 

(.  540) 

(.  576) 

(.  632) 

M2YP  (t-2) 

2.327 

2.356 

2.349 

(.  106) 

(.  109) 

(.  109) 

Dummy 

2  3.  990 
(1.  183) 

2 4.  734 
(1.238) 

PIMYPW 

2  1.  609 

2 1.  524 

2 1.  311 

(.360) 

(.363) 

(.  330) 

[~CPIYP(t-l)-l 
LCPIYP  (t-2)     J 

2.230 

2.240 

2.627 

(-121) 

(.118) 

C  174) 

Adj  R2 

.806 

.814 

.848 

SE 

1.267 

1.243 

1.085 

DW 

1.640 

1.399 

1.488 

Dependent  variable:  GNPPCON= 

1953-1975 

Constant 

1 -2.238 
(1.338) 

M2YP 

2.487 
(.  130) 

BY 

'.401 
(.432) 

CPIYP  (t-1) 

2 -.976 
(.  139) 

UNY  (t-1) 

2 1.  070 
(.  296) 

rcpiYP  (t-i)- 

LCPIYP  (t-2) 

"]- 

8.421 

-1 

(.  149) 

Adj  R2 

.766 

SE 

1.299 

DW 

2.331 

1  Coefficient  is  not  significant. 

2  Coefficient  is  significant. 

Standard  errors  are  in  parentheses  below  the  coefficients. 


Note:  Comparison  of  these  results  with  the  Series  3  Table  4  and  Series  1 
Table  13  results  indicates  that  the  choice  between  M-l  and  M-2  is  not  crucial, 
but  that  using  M-l  yields  marginally  better  results. 
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